(19) 



J 



(12) 



(43) Date of publication: 

07.02.2001 Bulletin 2001/06 



Europaisches Patentamt 
European Pat nt Offic 

Office europ' nd s brevets (11) EP 1 074 861 A2 

EUROPEAN PATENT APPLICATION 

(51) intci. 7 : G02B 5/20, G02F 1/1335 



(21) Application number: 00116603.2 

(22) Date of filing: 01.08.2000 



(84) Designated Contracting States: 

AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 
MC NLPTSE 

Designated Extension States: 
AL LT LV MK RO SI 

(30) Priority: 03.08.1999 J P 22049799 

05.07.2000 JP 2000204316 

(71) Applicant: 

CANON KABUSHIKI KAISHA 
Tokyo (JP) 



(72) Inventors: 

• Yamaguchi, Hiromitsu, 

c/o Canon Kabushiki Kaisha 
Tokyo (JP) 

• Akahira, Makoto, 

c/o Canon Kabushiki Kaisha 
Tokyo (JP) 

(74) Representative: Weser, Wolfgang 
Weser & Ko 1 1 eg en, 
Patentanwalte, 
Radeckestrasse 43 
81245 Munchen (DE) 



(54) Color filter manufacturing method and apparatus, and display device manufacturing method 



(57) It is an object of this invention to provide a color 
filter manufacturing method which can manufacture a 
color filter without decreasing the yield even if the noz- 
zle surfaces of ink-jet heads are repeatedly wiped. In 
order to achieve this object, there is provided a color fil- 
ter manufacturing method of manufacturing a color filter 
by discharging ink from an ink-jet head onto a color filter 
substrate to form colored areas in units of colors, which 
xtend in a predetermined direction. The ink-jet head 



has an orifice surface in which orifices for discharging 
ink are formed and a water-repellent member covering 
at least peripheral portions of the orifices. This method 
includes the step of preparing a wiping member for wip- 
ing the orifice surface, and the step of wiping the orifice 
surface with the wiping member. The wiping direction of 
the wiping member coincides with the predetermined 
direction. 
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Description 

FIELD OF THE INVENTION 

[0001] The present invention relates to a display 
device panel manufacturing method and apparatus for 
manufacturing a display device panel (display element) 
by coloring pixels on a substrate using heads and, for 
example, to a method and apparatus for manufacturing 
color filters used in a color TV, personal computer, and 
the like, a display device manufacturing method, a 
method of manufacturing an apparatus having the dis- 
play device, and the like. 

BACKGROUND OF THE INVENTION 

[0002] With recent advances in portable personal 
computers, demand for liquid crystal displays, espe- 
cially color liquid crystal displays has arisen. At the 
same time, demand has arisen for a reduction in the 
cost of apparatuses. It is required to reduce the cost of 
a color filter, in particular, which occupies a relatively 
larg proportion of the total cost. Various methods have 
be n tried to satisfy the required characteristics of color 
filters while meeting the above requirements. However, 
no method has yielded satisfactory results so far. The 
r sp ctive methods will be described below. 
[0003] The first method is pigment dispersion, 
which is the most popular method. In this method, a pig- 
ment-dispersed photosensitive resin layer is formed on 
a substrate and patterned into a single-color pattern. 
This process is repeated three times to obtain R, G, and 
B color filter layers. 

[0004] The second method is dyeing. In this 
method, a water-soluble polymer material as a dyeable 
material is formed on a glass substrate and patterned 
into a given shape by a photolithography process. The 
obtained pattern is dipped in a dye bath to obtain a 
colored pattern. This process is repeated three times to 
form R, G, and B color filter layers. 
[0005] The third method is electrodeposition. In this 
method, a transparent electrode is patterned on a sub- 
strate, and the resultant structure is dipped in an elec- 
trodeposition coating fluid containing a pigment, resin, 
electrolyte, and the like to be colored in the first color by 
electrodeposition. This process is repeated three times 
to form R, G, and B color filter layers. Finally, these lay- 
ers are calcined. 

[0006] The fourth method is printing. In this method, 
a pigment is dispersed in a thermosetting resin, printing 
is repeated three times to form R, G, and B coatings 
separately, and the resins are cured, thereby forming 
colored layers. In any of the above methods, a protec- 
tive layer is generally formed on the colored layers. 
[0007] These methods have as their common fea- 
ture that the same process must b repeated thre 
times to obtain layers colored in three colors, i.e., R, G, 
and Sl T*rs causes an Increase in cost in addition, as 



th number of processes increases, the yield 
decreases. In the electrodeposition method, limitations 
are imposed on pattern shapes which can be formed. 
For this reason, with the existing techniques, this 
5 method cannot be applied to TFTs. In the print method, 
a pattern with a fine pitch cannot be formed because of 
poor resolution. 

[0008] In order to eliminate these drawbacks, meth- 
ods of manufacturing color filters by ink-jets are dis- 

w closed in Japanese Patent Laid-Open Nos. 59-75205, 
63-235901, 1-217320, 4-123005 and 9-138306. Unlike 
in the above conventional methods, in these methods, R 
(red), G (green), and B (blue) inks are sprayed from ink- 
jet heads onto predetermined positions on a transpar- 

15 ent substrate, and the respective inks are dried on the 
substrate to form colored layers. According to these 
methods, R, G, and B layers can be formed at once, and 
ink can be efficiently used. This makes it possible to 
attain a great increase in productivity, a reduction in 

20 cost, and the like. 

[0009] When colorfilters are manufactured by using 
such an ink-jet system, the nozzle surfaces of the ink-jet 
heads are smudged with ink after repeatedly discharg- 
ing ink. For this reason, the nozzle surfaces must be 

25 periodically cleaned. 

[0010] Conventionally, the nozzle surfaces have 
been cleaned by wiping the nozzle surfaces of the ink- 
jet heads with elastic, spongy wiping members. 
[0011] In this case, the nozzle surfaces are gener- 
ic ally cleaned by moving the wiping members in the direc- 
tion in which the nozzles of each ink-jet head are 
arrayed or a direction perpendicular to the nozzle array. 
[0012] In general, when the nozzle surfaces (orifice 
surfaces) of the ink-jet heads are repeatedly wiped, 

35 small flaws gradually form in those portions of the noz- 
zle surfaces which are located near the orifices of the 
nozzles, and the water repellency of the water-repellent 
portions deteriorates. As a consequence, the flying 
directions of ink droplets discharged from the ink-jet 

40 head slightly change, and their landing positions are off- 
set. 

[0013] In general ink-jet printers, such landing posi- 
tion offsets are at a negligible level. In coloring high-res- 
olution patterns such as color filters, however, these 
45 offsets cause color mixing among adjacent colored 
areas, resulting in a reduction in yield. 

SUMMARY OF THE INVENTION 

so [0014] The present invention has been made in 
consideration of the above problems, and has as its 
object to provide a color filter manufacturing method 
and apparatus which can manufacture a color filter with- 
out decreasing th yield even if the nozzle surfaces (ori- 

55 fice surfaces) of ink-jet heads are repeatedly wiped, a 
color filter manufactured by the manufacturing method, 
a method of manufacturing a display device having the 
color fitter, a method of manufacturing an apparatus 
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having the display device, and a display device panel 
manufacturing method and apparatus. 
[0015] In order to solve the above problems and 
achieve the above object, according to the present 
invention, there is provided a color filter manufacturing 5 
method of manufacturing a color filter by discharging ink 
from an ink-jet head onto a color filter substrate to form 
colored areas in units of colors, which extend in a pre- 
determined direction, the ink-jet head having an orifice 
surface in which orifices for discharging ink are formed w 
and a water-repellent member covering at least periph- 
eral portions of the orifices, comprising the steps of pre- 
paring a wiping member for wiping the orifice surface, 
and wiping the orifice surface with the wiping member, 
wherein a defective portion is produced in the water- is 
repellent member as the orifice surface is wiped, and 
the defective portion is produced in the wiping direction, 
and wherein a wiping direction of the wiping member 
coincides with a direction along with the predetermined 
direction. 20 
[0016J According to the present invention, there is 
provided a color filter manufacturing apparatus for man- 
ufacturing a color filter by discharging ink from an ink-jet 
head onto a color filter substrate to form colored areas 
in units of colors, which extend in a predetermined 25 
direction, the ink-jet head having an orifice surface in 
which orifices for discharging ink are formed and a 
water-repellent member covering at least peripheral 
portions of the orifices, comprising the steps of a wiping 
member for wiping the orifice surface, and wiping 30 
means for controlling wiping operation of said wiping 
m mber, wherein a detective portion is produced in the 
water-repellent member as the orifice surface is wiped, 
and the defective portion is produced in the wiping 
direction, and wherein a wiping direction of said wiping 35 
member controlled by said wiping means coincides with 
a direction along with the predetermined direction. 
[0017] According to the present invention, there is 
provided a display device manufacturing method of 
manufacturing a display device using a color filter man- 40 
ufactured by discharging ink from an ink-jet head onto a 
color filter substrate to form colored areas in units of 
colors, which extend in a predetermined direction, the 
ink-jet head having an orifice surface in which orifices 
for discharging ink are formed and a water-repellent 45 
member covering at least peripheral portions of the ori- 
fices, comprising the steps of manufacturing a color fil- 
ter by the manufacturing method described above, and 
integrating the color filter with light amount changing 
means for changing a light amount. so 
[0018] According to the present invention, there is 
provided a manufacturing method of manufacturing an 
apparatus having a display device using a color filter 
manufactured by discharging ink from an ink-jet head 
onto a color filter substrate to form colored areas in units ss 
of colors, which extend in a predetermin d direction, the 
ink-jet head having an orifice surface in which orifices 
for discharging ink are formed and a water-repellent 



member covering at least peripheral portions of the ori- 
fices, comprising the steps of manufacturing a color fil- 
ter by the manufacturing method described above, 
integrating the color filter with light amount changing 
means for changing a light amount, and providing 
image signal supply means for supplying an image sig- 
nal to the display device. 

[0019] According to the present invention, there is 
provided a display device panel manufacturing method 
of manufacturing a display device panel by discharging 
a liquid from a liquid supply head onto a substrate to 
form display portions which extend in a predetermined 
direction and are used for display, the liquid supply head 
having an orifice surface in which orifices for discharg- 
ing liquid are formed and a water-repellent member cov- 
ering at least peripheral portions of the orifices, 
comprising the steps of preparing a wiping member for 
wiping the orifice surface, and wiping the orifice surface 
with the wiping member, wherein a defective portion is 
produced in the water-repellent member as the orifice 
surface is wiped, and the defective portion is produced 
in the wiping direction, and wherein a wiping direction of 
the wiping member coincides with a direction along with 
the predetermined direction. 

[0020] According to the present invention, there is 
provided a display device panel manufacturing appara- 
tus for manufacturing a display device panel by dis- 
charging a liquid from a liquid supply head onto a 
substrate to form display portions which extend in a pre- 
determined direction and are used for display, the liquid 
supply head having an orifice surface in which orifices 
for discharging liquid are formed and a water-repellent 
member covering at least peripheral portions of the ori- 
fices, comprising a wiping member for wiping the orifice 
surface, and wiping means for controlling wiping opera- 
tion of said wiping member, wherein a defective portion 
is produced in the water-repellent member as the orifice 
surface is wiped, and the defective portion is produced 
in the wiping direction, and wherein a wiping direction of 
said wiping member controlled by said wiping means 
coincides with a direction along with the predetermined 
direction. 

[0021] According to the present invention, there is 
provided a color filter manufacturing method of manu- 
facturing a color filter by discharging ink from an ink-jet 
head onto a color filter substrate to form colored areas 
in units of colors, which extend in a predetermined 
direction, the ink-jet head having an orifice surface in 
which orifices for discharging ink are formed and a pro- 
tective member covering at least peripheral portions of 
the orifices, comprising the steps of preparing a wiping 
member for wiping the orifice surface, and wiping the 
orifice surface with the wiping member, wherein a 
defective portion is produced in the protective member 
as the orifice surface is wiped, and the defective portion 
is produced in the wiping direction, and wherein a wip- 
ing direction of the wiping member coincides with a 
direction along with the predetermined direction. 
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[0022] According to the present invention, there is 
provided a color filter manufacturing apparatus for man- 
ufacturing a color filter by discharging ink from an ink-jet 
head onto a color filter substrate to form colored areas 
in units of colors, which extend in a predetermined 5 
direction, the ink-jet head having an orifice surface in 
which orifices for discharging ink are formed and a pro- 
tective member covering at least peripheral portions of 
the orifices, comprising a wiping member for wiping the 
orifice surface, and wiping means for controlling wiping 70 
operation of said wiping member, wherein a defective 
portion is produced in the protective member as the ori- 
fice surface is wiped, and the defective portion is pro- 
duced in the wiping direction, and wherein a wiping 
direction of said wiping member controlled by said wip- 75 
ing means coincides with a direction along with the pre- 
det rmined direction. According to the present 
invention, there is provided a display device panel man- 
ufacturing method of manufacturing a display device 
panel by discharging a liquid from a liquid supply head 20 
onto a substrate to form display portions which extend 
in a predetermined direction and are used for display, 
the liquid supply head having an orifice surface in which 
orifices for discharging liquid are formed and a predeter- 
mined material covering at least peripheral portions of 25 
the orifices, comprising the steps of preparing a wiping 
member for wiping the orifice surface, and wiping the 
orifice surface with the wiping member, wherein a wip- 
ing direction of the wiping member coincides with a 
direction along with the predetermined direction. 30 
[0023] According to the present invention, there is 
provided a display device panel manufacturing appara- 
tus for manufacturing a display device panel by dis- 
charging a liquid from a liquid supply head onto a 
substrate to form display portions which extend in a pre- 35 
d termined direction and are used for display, the liquid 
supply head having an orifice surface in which orifices 
for discharging liquid are formed and a predetermined 
material covering at least peripheral portions of the ori- 
fic s, comprising a wiping member for wiping the orifice 40 
surface, and wiping means for controlling wiping opera- 
tion of said wiping member, wherein a wiping direction 
of said wiping member controlled by said wiping means 
coincides with a direction along with the predetermined 
direction. 45 
[0024] Other objects and advantages besides those 
discussed above shall be apparent to those skilled in 
the art from the description of a preferred embodiment 
of the invention which follows. In the description, refer- 
ence is made to accompanying drawings, which form a so 
part hereof, and which illustrate an example of the 
invention. Such example, however, is not exhaustive of 
the various embodiments of the invention, and therefore 
reference is made to the claims which follow the 
description for determining the scope of the invention. 55 



BRIEF DESCRIPTION OF THE DRAWINGS 
[0025] 

Fig. 1 is a perspective view showing the arrange- 
ment of a color filter manufacturing apparatus 
according to an embodiment; 
Fig. 2 is a block diagram showing the arrangement 
of a control unit for controlling the operation of the 
color filter manufacturing apparatus; 
Fig. 3 is a perspective view showing the structure of 
an ink-jet head used in the color filter manufacturing 
apparatus; 

Fig. 4 is a view showing a color filter manufacturing 
method; 

Figs. 5A to 5F are sectional views showing the 
steps in manufacturing a color filter; 
Rg. 6 is a sectional view showing an example of the 
basic structure of a color liquid crystal display 
device incorporating the color filter according to the 
embodiment; 

Rg. 7 is a sectional view showing another example 
of the basic structure of a color liquid crystal display 
device incorporating the color filter according to the 
embodiment; 

Rg. 8 is sectional view showing still another exam- 
ple of the basic structure of a color liquid crystal dis- 
play device incorporating the color filter according 
to the embodiment; 

Rg. 9 is a block diagram showing an information 
processing apparatus using the liquid crystal dis- 
play device; 

Rg. 10 is a perspective view showing the informa- 
tion processing apparatus using the liquid crystal 
display device; 

Rg. 11 is a perspective view showing the informa- 
tion processing apparatus using the liquid crystal 
display device; 

Rg. 12 is a schematic view showing the nozzle sur- 
face of an ink-jet head; 

Rg. 13 is a perspective view showing the structure 
of a recovery unit for ink-jet heads; 
Rg. 14 is a graph showing landing position offsets 
of ink discharged from the ink-jet head; 
Rg. 15 is a graph showing landing position offsets 
of Ink discharged from the ink-jet head; 
Rg. 16 is a view showing the relationship between 
the coloring pixels of a color filter and the nozzles of 
ink-jet heads; 

Rg. 17 is a view showing the landing positions of 
ink discharged from the ink-jet head in an initial 
state; 

Rg. 1 8 is a view showing the relationship between 
the coloring pixels of a color filter, the ink-jet heads, 
and the recovery unit in the operating direction; 
Rg. 19 is a view showing th landing positions of 
ink discharged from the ink-jet head when wiping is 
repeated with the arrangement shown in Fig. 18; 
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Fig. 20 is a view showing the relationship between 
the coloring pixels of a color filter, the ink-jet heads, 
and the recov ry unit in the operating direction; 
Fig. 21 is a view showing the landing positions of 
ink discharged from the ink-jet head when wiping is 
repeated with the arrangement shown in Fig. 20; 
Fig. 22 is a view showing the relationship between 
the coloring pixels of a color filter and the nozzles of 
the ink-jet heads; 

Fig. 23 is a perspective view showing part of a color 
filter manufacturing apparatus; 
Fig. 24 is a view showing the relationship between 
the coloring pixels of a color filter, ink-jet heads, and 
a recovery unit; 

Figs. 25A to 25D are sectional views showing 
another example of the steps in manufacturing a 
co lor filter; 

Fig. 26 is a view showing the positional relationship 
between ink-jet heads and blades; 
Fig. 27 is a view showing the positional relationship 
between ink-jet heads and blades; 
Figs. 28A to 28C are schematic views showing 
changes in the state of the orifice surface of the ink- 
jet head; 

Figs. 29A and 29B are schematic views showing 
the initial state of the orifice surface of the ink-jet 
head; 

Fig. 30 is a perspective view showing how ink is dis- 
charged from the ink-jet head in the initial state; 
Fig. 31 is a schematic view showing the landing 
positions of ink discharged from the ink-jet head in 
the initial state; 

Figs. 32A and 32B are schematic views showing 
the state of the orifice surface of the ink-jet head 
after repeated wiping; 

Fig. 33 is a perspective view showing how ink is dis- 
charged from the ink-jet head after repeated wiping; 
Fig. 34 is a schematic view showing the landing 
positions of ink discharged from the ink-jet head 
after repeated wiping; 

Fig. 36 is a schematic view showing an example of 
the relationship between the coloring pixels of a 
color filter, the ink-jet heads, and the recovery unit 
in the operating direction; 

Fig. 36 is a schematic view showing an example of 
the relationship between the coloring pixels of a 
color filter, the ink-jet heads, and the recovery unit 
in the operating direction; 

Fig. 37 is a sectional view showing the structure of 
an EL element; and 

Figs. 38A to 38D are views for explaining colored 
areas extending in a predetermined direction. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0026] Preferred embodiments of the present inven- 
tion will be described in detail in accordance with the 



accompanying drawings. 

[0027] A display device panel (display element) 
defined in the present invention has display portions 
used for display. More specifically, the display device 

5 panel is a panel which includes, for example, a color fil- 
ter having colored portions or an EL element having a 
luminescent portion made of a luminescent material, 
and is used for a display device. The colored portions of 
the color filter correspond to the display portions, 

w whereas the luminescent portion of the EL element cor- 
responds to the display portions. A color filter defined in 
the present invention is comprised of colored portions 
and base members and capable of obtaining output 
light upon changing the characteristics of input light. 

75 The base members include a substrate formed by glass 
material or plastic material or the like, and also include 
the other shape than the plate like shape. Note that the 
expression "a colored area extending in a predeter- 
mined direction" in a color filter includes a case wherein 

20 a pixel array continuously extends as shown in Fig. 38A, 
a case wherein a pixel array is divided into a plurality of 
pixel groups as shown in Figs. 38B, 38C, and 38D, and 
the like. In addition, colored areas of a color filter may be 
expressed as areas for allowing viewers to visually rec- 

25 ognize colors. Furthermore, each ink-jet head used in 
the embodiments has orifice surfaces in which orifices 
are formed, and at least portions around these orifices 
are covered with a predetermined material. Further- 
more, the ink-jet head supplies ink as a colored liquid to 

30 a color filter substrate, and hence can be called a liquid 
supply head. 

[0028] Fig. 1 is a schematic view showing the 
arrangement of a color filter manufacturing apparatus 
based on the ink-jet method during operation in a color- 

35 ing process. 

[0029] Referring to Fig. 1, reference numeral 51 
denotes an apparatus base; 52, an X-Y-Z-9 stage dis- 
posed on the apparatus base 51; 53, a color filter sub- 
strate set on the X-Y-Z-6 stage 52; 54, color filters 

40 formed on the color filter substrate 53; 55, a head unit 
constituted by red, green, and blue ink-jet heads for 
coloring the color filters 54 and a head mount 55a for 
supporting them; 58, a controller for controlling the over- 
all operation of a color filter manufacturing apparatus 

45 90; 59, a display unit of the controller; and 60, a key- 
board as the operation unit of the controller. 
[0030] The head unit 55 is detachably mounted on 
a support portion 90a of the color filter manufacturing 
apparatus such that the pivot angle of the head unit 55 

50 can be adjusted within a horizontal plane. 

[0031] Rg. 2 is a block diagram showing the 
arrangement of the controller of the color filter manufac- 
turing apparatus 90. Reference numeral 59 denotes a 
teaching pendant serving as the input/output means of 

55 the controller 58; and 62, a display unit for displaying 
how a manufacturing process progresses, information 
indicating the presence/absence of a head abnormality, 
and the like. The operation unit (keyboard) 60 provides 
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an instruction for operation of the color filter manufactur- 
ing apparatus 90 and the like. 

[0032] The controller 58 controls the overall opera- 
tion of the color filter manufacturing apparatus 90. Ref- 
erence numeral 65 denotes an interface for exchanging 
data with the teaching pendant 59; 66, a CPU for con- 
trolling the color filter manufacturing apparatus 90; 67, a 
ROM storing control programs for operating the CPU 
66; 68, a RAM for storing abnormality information and 
the lik ; and 71 , a stage control unit for controlling the 
operation of the X-Y-Z-G stage 52 of the color filter man- 
ufacturing apparatus 90. The color filter manufacturing 
apparatus 90 is connected to the controller 58 and oper- 
ates in accordance with instructions therefrom. 
[0033] Fig. 3 is a view showing the structure of an 
ink-jet head UH used in the color filter manufacturing 
apparatus 90. In the apparatus shown in Fig. 1, three 
ink-jet heads are arranged in correspondence with three 
colors, i.e., R, G, and B. Since these three heads have 
th same structure, Fig. 3 shows the structure of one of 
the three heads as a representative. 
[0034] Referring to Fig. 3, the ink-jet head UH 
mainly comprises a heater board 104 as a board on 
which a plurality of heaters 102 for heating ink are 
form d, and a ceiling plate 106 mounted on the heater 
board 1 04. A plurality of orifices 1 08 are formed in the 
ceiling plate 106. Tunnel-like fluid passages 110 com- 
municating with the orifices 108 are formed therebe- 
hind. The respective fluid passages 110 are isolated 
from the adjacent fluid passages via partition walls 1 1 2. 
The respective fluid passages 1 10 are commonly con- 
nected to one ink chamber 1 14 at the rear side of the 
fluid passages. Ink is supplied to the ink chamber 114 
via an ink inlet 116. This ink is supplied from the ink 
chamber 1 1 4 to each fluid passage 1 1 0. 
[0035] The heater board 104 and the ceiling plate 
1 06 are positioned such that the position of each heater 
1 02 coincides with that of a corresponding fluid passage 
110, and are assembled into the state shown in Fig. 3. 
Although Fig. 3 shows only two heaters 1 02, one heater 
1 02 is arranged in correspondence with each fluid pas- 
sage 1 1 0. When a predetermined driving signal is sup- 
plied to the heater 1 02 in the assembled state shown in 
Fig. 3, ink above the heater 102 boils to produce a bub- 
ble, and the ink is pushed and discharged from the ori- 
fice 1 08 upon volume expansion of the ink. Therefore, 
the size of a bubble can be adjusted by controlling a 
driving pulse applied to the heater 102, e.g., controlling 
the magnitude of power. That is, the volume of the ink 
discharged from each orifice can be arbitrarily control- 
led. In manufacturing a color filter, it is preferable the 
volumes of ink (the amount of ink) discharged from the 
respective orifices be substantially matched to each 
other. This is becaus equalizing the amounts of ink dis- 
charged will reduce irregularity among pixels as com- 
pared with a case wherein the amounts of ink 
discharged vary. 

[0036] Rg. 4 Is a view showing the process of man- 



ufacturing a color filter by using ink-jet heads. 
[0037] A light-transmitting substrate is preferably 
used as a substrate 1 for a color filter of the present 
invention. In general, a glass substrate is used. How- 
5 ever, a substrate other than a glass substrate can be 
used as long as it has characteristics, e.g., transpar- 
ency and mechanical strength, required for a liquid crys- 
tal color filter. 

[0038] On the substrate 1, a partitioning member 

10 (e.g., a black matrix) 2 for partitioning pixels 3 constitut- 
ing a color filter is formed. Color ink colored in red (R), 
green (G), or blue (B) is discharged from a correspond- 
ing one of ink-jet heads 55b, 55c, and 55d onto a pixel 
3a which is an opening portion partitioned by the black 

is matrix 2, thereby coloring the pixel 3a. Note that the ink- 
jet heads 55b, 55c, and 55d discharge inks onto the 
substrate 1 to color the respective pixels 3a while being 
scanned in the direction indicated by an arrow A in Rg. 
4 with respect to the substrate 1 . 

20 [0039] As an ink-jet system used in the present 
invention, a bubble-jet type using an electrothermal 
transducer as an energy generating element, a piezoe- 
lectric jet type using a piezoelectric element, or the like 
can be used. A coloring area and coloring pattern can 

25 be arbitrarily set. 

(First Method) 

[0040] Figs. 5A to 5F are views showing the proc- 

30 ess of manufacturing a color filter. 

[0041] The black matrix 2 serving as a light-shield- 
ing portion is formed on the light-transmitting substrate 
1 as a color filter formation surface (step (a)). 
[0042] As the substrate 1 , a glass substrate is gen- 

35 erally used. However, a resin substrate, e.g., a plastic 
substrate, can be used as long as it does not impair the 
transparency of a color filter, and has characteristics, 
e.g., mechanical strength, required in accordance with 
the application purpose of the color filter. 

40 [0043] In forming the black matrix 2, a metal film 
consisting of chromium or the like is formed on the sub- 
strate by a film formation method such as sputtering or 
vacuum deposition, and the film is patterned by photoli- 
thography to form opening portions and the like. In addi- 

45 tion, as the black matrix 2, a member formed by 
patterning a photosensitive black resin coating by pho- 
tolithography, a member formed by the print method, or 
the like can be used. 

[0044] Subsequently, an ink-receiving layer 3 is 

so formed on the substrate (step (b)). 

[0045] The ink-receiving layer 3 is formed by coat- 
ing the color filter formation surface with a resin compo- 
sition which is one of a positive type that has no ink 
receptivity by itself but exhibits it under a certain condi- 

55 tion, a negative type that has ink receptivity by itself but 
loses it under a certain condition, and a type that has 
the properties of either type and cures under a certain 
condition, and pre-baking the coating as needed. For 
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example, the certain condition includes irradiation with 
light or irradiation with light and heat. The resin compo- 
sition coating can be formed by a coating method such 
as spin coating, roller coating, bar coating, spraying, or 
dipping. In the present invention, a negative type photo- 
sensitive resin composition is preferably used, which 
cures upon irradiation of light, and does not absorb ink 
in the cured portion. 

[0046] The thickness of the ink-receiving layer 3 is 
about 0.3 to 3.0 /im when the color filter of this embodi- 
ment is used for a liquid crystal device. 
[0047] Pattern exposure is performed on the ink- 
receiving layer 3 by using a photomask 4 to partly cure 
the ink-receiving layer 3, thereby forming an ink-repel- 
lent portion 5 that has lost ink receptivity (step (c)). 
[0048] The photomask 4 shown in Fig. 5C is used 
when the ink-receiving layer 3 is formed by using a neg- 
ative type photosensitive resin composition. When the 
ink-receiving layer 3 is to be formed by using a positive 
type photosensitive resin composition, pattern exposure 
may be performed while the ink-repellent portion is 
masked by using a photomask having a reverse pattern 
to the photomask 4. 

[0049] As shown in Fig. 5C, the ink- repel lent portion 
5 is overlaid on the black matrix 2. The ink-repellent por- 
tion 6 is preferably formed to have a width smaller than 
that of the black matrix. When the color filter is used for 
a liquid crystal element, the width of the ink-repellent 
portion 5 is about 1.0 to 30.0 pm. With this structure, 
colored portions 9a to 9c (to be described later) extend 
to positions where they overlap the black matrix 2, 
thereby preventing white omissions. 
[0050] R, G, and B inks 10 are discharged from the 
head unit 55 onto predetermined positions on non- 
exposed portions 6 of the ink-receiving layer 3 (steps (d) 
and (e)). 

[0051] Each non-exposed portion is surrounded 
with the ink-repellent layer 5. 

[0052] As an ink-jet system used in the present 
invention, a bubble-jet type using an electrothermal 
transducer as an energy generating element, a piezoe- 
lectric jet type using a piezoelectric element, or the like 
can be used. A coloring area and coloring pattern can 
be arbitrarily set 

[0053] In the present invention, as coloring Inks, 
both dye-based ink and pigment-based ink can be used. 
Ink other than ink which stays in a liquid state at room 
temperature maybe used. For example, ink which solid- 
ifies at room temperature or lower, ink which softens at 
room temperature, or ink which in a liquid state at room 
temperature may be used. Alternatively, ink which lique- 
fies when a printing signal used is supplied may be used 
because in the above ink-jet system the temperature of 
ink itself is ordinarily controlled in the range from 30°C 
(inclusive) to 70°C (inclusive) so as to make the viscos- 
ity of the ink fall within a stable discharge range. 
[0054] The inks are further dried, as needed, and a 
heat treatment is performed to completely cure the 



entire ink-receiving layer 3, thereby forming the colored 
portions 9a to 9c of the respective colors. With this proc- 
ess, the color filter 54 is formed. Thereafter, a protective 
layer 8 is generally formed on the color filter 54, as 

5 needed (step (f)). 

[0055] As the protective layer 8, for example, a pho- 
tosetting type film, thermosetting type film, photoset- 
ting/thermosetting type film, or inorganic film formed by 
deposition, sputtering, or the like can be used. Any of 

10 these films can be used as long as it has transparency 
upon formation of a color filter and is sufficiently resist- 
ant to subsequent processes such as an ITO formation 
process and an aligning film formation process. 

is (Second Method) 

[0056] Figs. 25A to 25D are views showing the 
steps in the second method, in which the same refer- 
ence numerals denote the same members in Rgs. 5A to 
20 5F. Figs. 25A to 25D are schematic views respectively 
corresponding to steps (a) to (d) described below. 

Step (a) 

25 [0057] First of all, a partition wall portion (partition 
member) is formed on the substrate 1 . The partition wall 
portion is a member for preventing color mixing between 
adjacent different inks when inks (to be described later) 
are supplied. In this case, as the partition wall portion, a 

30 black matrix 342 also serving as a light-shielding layer is 
used. As the black matrix 342, a resist containing a 
black pigment is preferably used, and patterning is per- 
formed by general photolithography. The black matrix 
342 is designed to prevent color mixing between adja- 

35 cent different inks when inks (to be described later) are 
supplied, and hence preferably has ink repel lency. In the 
present invention, the black matrix 342 preferably has a 
thickness of 0.5 pm or more in consideration of the 
above partitioning effect and light-shielding effect. The 

40 opening portions of the black matrix 342 correspond to 
non-colored portions according to the present invention. 

Step (b) 

45 [0058] R, G, and B inks 343 are supplied from ink- 
jet heads 37 to fill the opening portions of the black 
matrix 342 in accordance with a predetermined coloring 
pattern. In the present invention, in this step, inks are 
supplied from a plurality of nozzles to the respective 

so non-colored portions, as described in the above embod- 
iment. 

[0059] Each ink used in the present invention is 
made of a resin composition that cures upon application 
of energy and generally contains a coloring agent. As 
55 the coloring agent, a general dye or pigment can b 
used. For example, as the dye, anthraquinone dye, azo 
dye, triphenylmethane dye, polymethine dye, or the like 
can be used. 
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[0060] As the resin used for each ink, a resin that 
cures upon a heat treatment or application of energy, 
e.g., irradiation of light is us d. More specifically, as the 
thermosetting resin, a compound of a known resin and 
crossiinking agent can be used. For example, this com- 
bination includes a combination of acrylic resin, mela- 
mine resin, or a polymer containing a hydroxyl group or 
carboxyl group and melamine, a combination of a poly- 
mer containing a hydroxyl group or carboxyl group and 
a multifunctional epoxy resin compound, a combination 
of polymer containing a hydroxyl group or carboxyl 
group and a cellulose reactive compound, a combina- 
tion of epoxy resin, and resole resin, a combination of 
epoxy resin and amines, a combination of epoxy resin 
and carboxylic acid or acid anhydride, and a combina- 
tion of an epoxy compound and the like. As the photo- 
setting type resin, a know resin, e.g., a commercially 
available negative resist, can be suitably used. 
[0061] Various kinds of solvents can be added to 
the above inks. From the viewpoint of the discharge 
characteristics of the ink-jet system, a mixed solvent of 
water and water-soluble organic solvent is preferably 
used. 

[0062] To impart desired characteristics to ink as 
n eded, a surfactant, antifoaming agent, preservative, 
and the like can be added to the ink, in addition to the 
above components. Furthermore, a commercially avail- 
able water-soluble dye or the like can be added to the 
ink. 

[0063] Of the photosetting and thermosetting type 
resins, a solvent other than water and a water-soluble 
organic solvent can be used even if it does not dissolve 
in water or a water-soluble organic solvent as long as is 
can be stably discharged. In addition, when a photopol- 
ymerizable monomer is to be used, in particular, a sol- 
ventless type material obtained by dissolving a dye in a 
monomer can be used. 

Step (c) 

[0064] The ink 343 applied to the opening portions 
of the resin black matrix 342 is cured by either a heat 
treatment or irradiation of light or both, thereby forming 
colored portions 344. 

Step (d) 

[0065] A protective layer 8 is formed, as needed. 
[0066] Figs. 6 to 8 are sectional views showing the 
basic structure of a color liquid crystal display device 30 
incorporating the color filter manufactured by the 
present invention. 

[0067] A color liquid crystal display device (color liq- 
uid crystal display) of the present invention is formed by 
joining the color filter substrate 1, manufactured by the 
color filter manufacturing method according to the 
present invention, and a counter substrate 21 together, 
and sealing a liquid crystal compound 1 8 therebetween. 



TFTs (Thin Film Transistors) and transparent pixel elec- 
trodes 20 are formed on the inner surface of one sub- 
strate 21 of the liquid crystal display device in the form 
of a matrix. Th color filter substrate 54 is placed on the 

5 inner surface of the other substrate 1 such that R, G, 
and B coloring materials are positioned to oppose the 
pixel electrodes. A transparent counter electrode (com- 
mon electrode) 1 6 is formed on the entire surface of the 
color filter. The black matrix 2 is generally formed on the 

10 color filter substrate 1 side (see Fig. 6). However, in a 
BM (Black Matrix) on-array type liquid crystal panel, 
such a black matrix is formed on the TFT substrate side 
opposing the color filter substrate (see Fig. 7). Aligning 
films 1 9 are formed within the planes of the two sub- 

75 strates. By performing a rubbing process for the aligning 
films, the liquid crystal molecules can be aligned in a 
predetermined direction. Polarizing plates 11 and 22 
are bonded to the outer surfaces of the respective glass 
substrates. The liquid crystal compound 18 is filled in 

20 the gap (about 2 to 5 /jm) between these glass sub- 
strates. As a backlight, a combination of a fluorescent 
lamp (not shown) and a scattering plate (not shown) is 
generally used. Display operation is performed by caus- 
ing the liquid crystal compound to serve as an optical 

25 shutter for changing the transmittance for light emitted 
from the backlight Note that the liquid crystal com- 
pound has the function of changing the amount of light 
applied on the color filter, and hence can also be called 
a light amount changing means. 

30 [0068] As shown in Fig. 8, colored portions may be 
formed on the pixel electrodes 20 to implement the 
function of a color filter. That is, the place where colored 
portions constituting a color filter are formed is not lim- 
ited to the surface of a glass substrate. 

35 [0069] A case wherein such a liquid crystal display 
device is applied to an information processing appara- 
tus will be described below with reference to Figs. 9 to 
1 1 . Note that this information processing apparatus is 
manufactured by connecting an image signal supply 

40 means for supplying an image signal to a liquid crystal 
display device having a color filter manufactured by 
using the manufacturing method according to the 
present invention. 

[0070] Fig. 9 is a block diagram showing the sche- 
45 matic arrangement of an information processing appa- 
ratus serving as a wordprocessor, a personal computer, 
a facsimile apparatus, and a copying machine, to which 
the above liquid crystal display device is applied. 
[0071] Referring to Fig. 9, reference numeral 1801 
so denotes a control unit (image signal supply means) for 
controlling the overall apparatus. The control unit 1801 
includes a CPU such as a microprocessor and various 
I/O ports, and performs control by outputting/inputting 
control signals, data signals, and the like to/from the 
55 respective units. Reference numeral 1802 denotes a 
display unit for displaying various menus, document 
information, and image data read by an image reader 
1807, and the like on the display screen; 1803, a trans- 
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parent, pressure-sensitive touch panel mounted on the 
display unit 1802. By pressing the surface of the touch 
panel 1803 with a finger of the us r or the like, item 
input operation, coordinate position input operation, or 
the like can be performed on the display unit 1 802. 5 
[0072] Reference numeral 1804 denotes an FM 
(Frequency Modulation) sound source unit for storing 
music information, created by a music editor or the like, 
in a memory unit 1810 or external memory unit 1812 as 
digital data, and reading out the information from such a 10 
memory, thereby performing FM modulation of the infor- 
mation. An electrical signal from the FM sound source 
unit 1804 is converted into an audible sound by a 
speaker unit 1 805. A printer unit 1 806 is used as an out- 
put terminal for a wordprocessor, a personal computer, 15 
a facsimile apparatus, and a copying machine. 
[0073] Reference numeral 1807 denotes an image 
reader unit for photoelectrically reading original data. 
The image reader unit 1807 is placed midway along the 
original convey passage and designed to read originals 20 
for facsimile and copy operations and other various orig- 
inals. 

[0074] Reference numeral 1808 denotes a trans- 
mission/reception unit for the facsimile (FAX) apparatus. 
The transmission/reception unit 1 808 transmits original 25 
data read by the image reader unit 1 807 by facsimile, 
and receives and decodes a sent facsimile signal. The 
transmission/reception unit 1808 has an interface func- 
tion for external units. Reference numeral 1809 denotes 
a telephone unit having a general telephone function 30 
and various telephone functions such as an automatic 
telephone answering function. 

[0075] Reference numeral 1 81 0 denotes a memory 
unit including a ROM for storing system programs, man- 
ager programs, application programs, fonts, and diction- 35 
aries, a RAM for storing an application program loaded 
from the external memory unit 1812 and document 
information, a video RAM, and the like. 
[0076] Reference numeral 1811 denotes a key- 
board unit for inputting document information and vari- 40 
ous commands. 

[0077] Reference numeral 1812 denotes an exter- 
nal memory unit using a floppy disk, a hard disk, and the 
like. The external memory unit 1812 serves to store 
document information, music and speech information, 45 
application programs of the user, and the like. 
[0078] Fig. 10 is a schematic perspective view of 
the information processing apparatus in Fig. 9. 
[0079] Referring to Fig. 1 0, reference numeral 1 901 
denotes a flat panel display using the above liquid crys- so 
tal display device, which displays various menus, 
graphic pattern information, document information, and 
the like. Coordinate input or item designation input oper- 
ation can be performed on the flat panel display 1901 by 
pressing the surface of the touch panel 1803 with a fin- 55 
ger of the user or the like. Reference numeral 1 902 
denotes a handset used when the apparatus is used as 
a telephone set. A keyboard 1903 is detachably con- 



nected to the main body via a cord and is us d to per- 
form various document functions and input various 
data. This keyboard 1903 has various function keys 
1904. Reference numeral 1905 denotes an insertion 
port through which a floppy disk is inserted into the 
external memory unit 1812. 

[0080] Reference numeral 1 906 denotes an original 
table on which an original to be read by the image 
reader unit 1807 is placed. The read original is dis- 
charged from the rear portion of the apparatus. In a fac- 
simile receiving operation or the like, received data is 
printed out by an ink-jet printer 1 907. 
[0081] When the above information processing 
apparatus is to serve as a personal computer or a word- 
processor, various kinds of information input through 
the keyboard un it 1 81 1 are processed by the control unit 
1801 in accordance with a predetermined program, and 
the resultant information is output, as an image, to the 
printer unit 1 806. 

[0082] When the information processing apparatus 
is to serve as a receiver of a facsimile apparatus, fac- 
simile information input through the transmission/recep- 
tion unit 1808 via a communication line is subjected to 
reception processing in the control unit 1801 in accord- 
ance with a predetermined program, and the resultant 
information is output, as a received image, to the printer 
unit 1806. 

[0083] When the information processing apparatus 
is to serve as a copying machine, an original is read by 
the image reader unit 1 807, and the read original data is 
output, as an image to be copied, to the printer unit 
1 806 via the control unit 1 801 . Note that when the infor- 
mation processing apparatus is to serve as a receiver of 
a facsimile apparatus, original data read by the image 
reader unit 1807 is subjected to transmission process- 
ing in the control unit 1801 in accordance with a prede- 
termined program, and the resultant data is transmitted 
to a communication line via the transmission/reception 
unit 1808. 

[0084] Note that the above information processing 
apparatus may be designed as an integrated apparatus 
incorporating an ink-jet printer in the main body, as 
shown in Fig. 11. In this case, the portability of the 
apparatus can be improved. The same reference 
numerals in Fig. 1 1 denote parts having the same func- 
tions as those in Fig. 10. Such an apparatus having a 
display device is manufactured by (J) manufacturing a 
color filter by the manufacturing method according to 
the present invention, © manufacturing a display 
device by filling the space between the color filter and a 
counter substrate with a liquid crystal compound, and 
<§) connecting an image signal supply means to the dis- 
play device. 

[008"] Fig. 12 is a view showing the nozzle surface 
of an ink-jet head having a plurality of nozzles. 
[0086] In this embodiment, a nozzle array direction 
and nozzle array right-angle direction are defined as 
shown in Fig. 12. 
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[0087] Fig. 13 is a view showing the structure of a 
recovery unit 230. 

[0088] Referring to Fig. 13, reference numerals 
231a, 231b, and 231c denote caps respectively corre- 
sponding to the red, green, and blue ink-jet heads 55b, 
55c, and 55d. While the ink-jet heads 55b, 55c, and 55d 
perform no coloring operation for a color filter on the 
glass substrate 1, the caps 231a, 231b, and 231c 
respectively cover the corresponding nozzle surfaces of 
the ink-jet heads 55b, 55c, and 55d to prevent ink dis- 
charge failures. 

[0089] Reference numerals 232a, 232b, and 232c 
denote blades (wiping members) for wiping the nozzle 
surfaces. For these members, a material having water 
absorption properties, e.g., a sponge, is preferably 
used. 

[0090] As shown in Fig. 13, the blades 232a, 232b, 
and 232c respectively wipe out ink droplets adhering to 
th nozzle surfaces of the ink-jet heads 55b, 55c, and 
55d or ink mist adhering to the nozzle surfaces, which is 
produced upon discharging of ink, as the recovery unit 
230 operates in the X and Y directions. 
[0091 ] In this embodiment, the X and Y directions in 
which the recovery unit 230 operates are defined such 
that the X direction coincides with the nozzle array 
direction in Fig. 12, and the Y direction coincides with 
the nozzle array right-angle direction in Fig. 12. 
[0092] Figs. 14 and 15 are graphs showing the 
results obtained by measuring landing position offsets 
when wiping operation is repeatedly performed by oper- 
ating the recovery unit 230 in Fig. 13 in the Y direction 
(nozzl array right-angle direction). 
[0093] Fig. 14 is a graph showing the result 
obtained by measuring landing position offsets in the 
nozzle array right-angle direction (wiping direction). Fig. 
15 is a graph showing the result obtained by measuring 
lading position offsets in the nozzle array direction. 
[0094] As is obvious from Figs. 14 and 15, in the 
nozzle array right-angle direction as the wiping direc- 
tion, landing position offsets gradually increase with an 
increase in the number of times wiping is performed. In 
the nozzle array direction, landing position offsets 
hardly change even with an increase in the number of 
times wiping is performed. 

[0095] As is obvious, therefore, the wiping direction 
is related to the landing position offset direction, and the 
direction in which landing position offsets occur can be 
controlled by controlling the wiping direction. 
[0096] Fig. 16 is a schematic view showing part of 
the coloring area of a color filter and the states of the 
corresponding ink-jet heads in a case wherein a color 
filter having an RGB stripe pattern is colored by using a 
plurality of nozzles of the ink-jet heads. 
[0097] In general, the pitch of pixels of the same 
color of a color filter differs from the nozzle pitch of an 
ink-jet head used in a general printer or the like. There- 
fore, the pixel pitch and nozzle pitch must be matched to 
ach other. 



[0098] In the cas of the ink-jet heads in this 
embodiment, since the nozzle pitch is smaller than the 
pitch of pixels of the same color, coloring is performed 
by discharging ink from every several nozzles. 

5 [0099] It is generally known that if the pixel pitch 
does not agree with a multiple of the nozzle pitch, a 
method of tilting the heads is used. 
[0100] As shown in Fig. 16, the ink-jet heads 55b, 
55c, and 55d are tilted with respect to the coloring area 

io of the color filter, and ink is discharged every four noz- 
zles. 

[0101] In this case, the ink-jet heads 55b, 55c, and 
55d respectively color the color filter in R, G, and B, and 
are relatively positioned to color pixels of the respective 
is colors. 

[010)2] Figs. 17 to 21 are schematic views showing 
landing position offsets, in comparison with each other, 
when these ink-jet heads are repeatedly wiped while the 
wiping direction is changed by the recovery unit 230. 

20 [01 03] For the sake of descriptive convenience, 
each schematic view showing landing positions exem- 
plifies the case wherein coloring is performed by using 
the red ink-jet head 55b. However, the same applies to 
the remaining colors. 

25 [0104] Fig. 17 is a schematic view showing the ini- 
tial landing positions (landing points). A line M in Fig. 17 
is a target landing line for ink. In this case, since ink 
lands on the target landing line (target positions), no 
landing position offset occurs. 

30 [0105] In the case shown in Fig. 1 7, ink discharged 
from the ink-jet head 55b lands at predetermined posi- 
tions within coloring pixels, and hence the resultant 
color filter does not become defective. 
[0106] When the head unit 55 is repeatedly wiped 

35 while the blades of the recovery unit 230 are moved in 
the A direction with respect to the head unit 55 as 
shown in Fig. 18, landing position offsets occur as 
shown in Fig. 19. That is, ink landing point offsets occur 
in the same direction as the wiping direction. In this 

40 case, ink discharged from the ink-jet head 55b lands 
outside pixels. For this reason, ink contacts adjacent 
pixels of other colors to cause color mixing, resulting in 
a defective color filter. Note that a line N in Fig. 19 is a 
target landing line. In this case, of ink dots A, B, C, D, E, 

45 and F, the ink dots other than the ink dot F land outside 
the target landing line, causing landing position offsets. 
Since the offset directions differ from the direction in 
which pixels of the same color are arrayed, ink enters 
adjacent pixels of other colors, resulting in color mixing. 

so [0107] When the recovery unit 230 is moved in the 
B direction with respect to the ink-jet heads, i.e., the 
blades are moved in the direction in which pixels of the 
same color are arrayed, as shown in Fig. 20, landing 
position offsets occur as shown in Fig. 21. That is, ink 

55 landing point offsets occur in the sam direction as the 
wiping direction. In this case, since the direction in 
which pixels of the same color are arrayed coincides 
with the wiping direction, even if ink landing point offsets 
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occur in the wiping direction, the offset ink do s not con- 
tact adjacent pixels. This makes it possible to suppress 
th occurrence of color mixing with different colors. Note 
the a line L in Fig. 21 is a target landing line. In this case, 
of ink dots H, I, J, K, L, and M, the ink dots other than the 
ink dot K land outside the target landing line, causing 
landing position offsets. However, since the offset direc- 
tion coincides with the direction in which pixels of the 
same color are arrayed, even if offsets occur, the offset 
ink enters pixels of the same color. This prevents color 
mixing. 

[0108] When the recovery unit 230 is placed 
(blades 232 are tilted with respect to the head unit 55) 
as shown in Fig. 26, and the blades are operated in the 
B direction, i.e., the direction in which pixels of the same 
color are arrayed, ink landing position offsets also occur 
as shown in Fig. 21 . 

[0109] As described above, the positional relation- 
ship between the blades 232 in the recovery unit 230 
and the head unit 55 is not specifically limited. No prob- 
lem arises if the operating direction (wiping direction) of 
the blades coincides with the direction in which pixels of 
the same color are arrayed, and the nozzle surfaces of 
th ink-jet heads can be wiped. 

[0110] If the nozzle surfaces of the ink-jet heads 
can be cleanly wiped, and ink of a color different from 
that of each ink-jet head does not adhere to its nozzle 
surface, a recovery unit 230 having only one blade, as 
shown in. Fig. 27, may be used. 

[011 1 ] Changes in the state of the orifice surface of 
the ink-jet head will be described in detail next with ref- 
erence to the accompanying schematic views. Figs. 
28A to 28C are enlarged schematic views of a portion 
near orifices of the ink-jet head. 

[0112] Fig. 28A is a view showing the initial state of 
the portion near the orifices. As is obvious from Fig. 
28A, in the initial state, the orifice surface including 
peripheral portions of orifices is entirely covered with a 
protective film (protective member), and no flaw, peel- 
ing, and the like 300 have occurred. 
[0113] Note that the protective film covering the ori- 
fice surface of each head preferably has water repel- 
lency. That is, the orifice surface is preferably covered 
with a water-repellent film (water-repellent member) 
600. This embodiment therefore uses heads whose ori- 
fice surfaces are covered with water-repellent films. 
Note that the initial state indicates a state wherein no 
wiping operation has been performed or wiping has 
been performed a number of times that is not enough to 
cause flaw, peeling, and the like. 
[0114] Note that a flow or peeling portion is a por- 
tion of the water-repellent member which has deterio- 
rated in water-repellent function (water-repellent effect), 
and hence can be called a water repellency deteriora- 
tion portion. In addition, this portion is a portion of th 
prot ctive member which has deteriorated in protective 
function, and hence can be called a protective function 
deterioration portion. Furthermore, a flaw or peeling 



portion is a portion of the water-repellent memb r or 
protective member in which a defect is caused, and 
hence can be called a defective portion. Moreover, this 
portion is a portion of the water-repellent member or 

5 protective member which is worn, and hence can be 
called a worn portion. This water-repellent member or 
protective member may cover at least peripheral (sur- 
rounding) portions of the orifices, and need not always 
cover the entire orifice surface. However, this member 

10 preferably covers the entire orifice surface. 

[0115] Fig. 28B is a view showing the state of the 
orifice surface including the peripheral portions of ori- 
fices after wiping operation is repeated in the x direc- 
tion. When wiping operation is repeated, flaw and 

15 peeling portions 300 are produced in the water-repel- 
lent film 600 of the peripheral portions of the orifices. 
[0116] Rg. 28C shows the state of the orifice sur- 
face including the peripheral portions of the orifices 
after wiping operation is further repeated in the x direc- 

20 tion. After wiping operation is further repeated, the flow 
and peeling portions in the water-repellent film 600 have 
increased in size as compared with the state shown in 
Fig. 28B. In addition, the flaw and peeling portions do 
not simply increase in size but increase under a certain 

25 rule. More specifically, the flaw and peeling portions in 
the water-repellent film increase in size in the same 
direction as the wiping direction (x direction). 
[0117] As described above, flaw and peeling por- 
tions produced in a water-repellent film increase in size 

30 in the wiping direction as the number of times of piping 
increases. That is, as wiping operation is repeated, the 
flaw and peeling portions in the water-repellent film 
extend in the same direction as the wiping direction. 
Flaw and peeling portions do not uniformly distribute in 
35 the entire orifice surface of a water-repellent film but 
tend to distribute in the peripheral portions of orifices, in 
particular. 

[0118] If flaw and peeling portions like those 
described above are produced, ink tends to remain on 

40 the peripheral portions of the orifices during or after wip- 
ing operation. As a consequence, ink droplets dis- 
charged from orifices are influenced by the residual ink 
and drawn thereto. The fact that ink droplets are drawn 
to the residual ink indicates that they are drawn to the 

45 portions where ink remains, i.e., the flaw and peeling 
portions. Since the flaw and peeling portions exist in the 
same direction as the wiping direction, the discharged 
ink is also drawn in this direction (wiping direction), and 
the flying direction of ink droplets changes to the same 

so direction as the wiping direction. As a consequence, the 
landing positions of ink droplets are offset in the same 
direction as the wiping direction. In addition, as the flaw 
and peeling portions in the peripheral portions of ori- 
fices increase, the amount of residual ink increases. 

55 Accordingly, the offset amounts of ink landing positions 
increase. That is, as wiping operation is repeated, flaw 
and peeling portions are gradually produced in the 
same direction as the wiping direction. As the flaw and 
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peeling portions increas in size, the ink landing posi- 
tions are offset in the same direction as the wiping direc- 
tion. 

[0119] A mechanism in which ink landing positions 
are offset as wiping operation is repeated will be 
described in detail next with reference to Figs. 29A to 
34. 

[0120] Figs. 29A and 29B are views showing the ini- 
tial state of the orifice surface of an ink-jet head. Fig. 30 
is a perspective view schematically showing a state 
wherein ink is discharged from orifices in the initial 
state. Fig. 31 is a view schematically showing the land- 
ing positions of ink droplets in the discharge state 
shown in Rg. 30. 

[0121] As shown in Rg. 29A, in the initial state, the 
orifice surface, including the peripheral portions of the 
orifices, is entirely covered with the water-repellent film 
(water-repellent member) 600. When or after the orifice 
surface is wiped in the X direction, no or almost no 
residual ink remains on the peripheral portions of the 
orific s, as shown in Fig. 29B. 

[0122] An ink droplet which is discharged from an 
arbitrary orifice while the peripheral portions of the ori- 
fic s is in the state shown in Rg. 29B is separated at the 
cent r of the orifice and stably discharged without any 
change in discharging direction, as shown in Rg. 30. 
That is, the ink is discharged in a direction perpendicu- 
lar to the orifice surface, in this case, the respective ink 
droplets land at the landing positions shown in Fig. 31 . 
That is, the ink droplets accurately land at predeter- 
mined positions in pixels. Note that a line A in Fig. 31 is 
a target landing line for ink. In this case, since ink lands 
on th target landing line (target positions), no landing 
position offset occurs. 

[0123] Each of Rgs. 32A and 32B is a view showing 
the state of the orifice surface of the head when the ori- 
fice surface is repeatedly wiped in the x direction. As 
shown in Rg. 32A, when wiping operation is repeated, 
flaw and peeling portions 300 are produced in the 
water-repellent film (water-repellent member) 600 cov- 
ering the orifice surface. After wiping operation is actu- 
ally performed, residual ink often remains on the flaw 
and peeling portions produced in the peripheral por- 
tions of the orifices, as shown in Fig. 32B. An ink droplet 
which is discharged from an arbitrary orifice while the 
peripheral portions of the orifices are in the state shown 
in Rg. 32B is drawn to residual ink (ink residues) 500 
immediately before it is separated from the orifice, as 
shown in Rg. 33, resulting in a change in discharging 
direction. That is, the ink is discharged in a direction dif- 
ferent from a direction perpendicular to the orifice sur- 
face. In this case, the ink droplets land at the landing 
positions shown in Fig. 34, and landing position offsets 
occur in the same direction as the wiping dir ction, i. ., 
the same direction as that of the flaw and peeling por- 
tions produced in the orifice surface. Note that a line B 
in Fig. 34 is a target landing line for ink. In this case, of 
crJc dots R, S, T. and U, the Ink dots R and U do not !and 



on the target landing line, causing landing position off- 
sets. However, the landing positions are offset in the x 
direction, and hence no ink protrudes from pixels and 
causes color mixing. 

5 [0124] According to the above description, wiping 
operation is performed by reciprocating the wiping 
members in the X1 direction (forward direction) and X2 
direction (reverse direction) in Rgs. 28A to 28C. When 
wiping is done in the two directions, i.e., the X1 and X2 

10 directions, in this manner, the peeling portions 300 are 
produced on the two sides of an orifice (in the X1 and 
X2 directions), as shown in Fig. 28C. If wiping operation 
is performed by moving each wiping member in only 
one direction, peeling portions are likely to occur on 

15 only one side of the orifice. More specifically, when wip- 
ing operation is performed by moving the wiping mem- 
ber from X2 to X1 , i.e., the wiping direction is set to the 
X1 direction, peeling portions are likely to occur at a 
portion V1 (portion on the X1 side) in Fig. 28C. When 

20 wiping operation is performed by moving the wiping 
memberfrom X1 to X2, i.e., the wiping direction is set to 
the X2 direction, peeling portions are likely to occur at a 
portion V2 (portion on the X2 side) in Rg. 28C. As 
described above, when wiping operation is performed in 

25 only one direction, peeling portions are likely to occur 
on only one side. This will shorten the service life of the 
head. In this embodiment, therefore, to prolong the 
service life of each head, wiping operation is performed 
in the two directions. 

30 [0125] The wiping operation in this embodiment will 
be described in more detail below. In this embodiment, 
wiping operation is performed for every 20 color filters. 
After the 20th color filter is manufactured, the wiping 
member is moved in the X1 direction to perform wiping 

35 operation (first wiping operation). After the 40th color fil- 
ter is manufactured, the wiping member is moved in the 
X2 direction to perform wiping operation (second wiping 
operation). Subsequently, the above operation is 
repeated. After the 60th color filter, 100th color filter,, 

40 140th color filter,... are manufactured, wiping is done in 
the X1 direction (first wiping operation). After the 80th 
color filter, 120th color filter, 160th color filter,..., wiping 
is done in the X2 direction (second wiping operation). 
According to the above description, wiping operation is 

45 performed for every 20 color filters. However, the fre- 
quency of wiping operation is not limited to this. For 
example, wiping operation may be performed every time 
one color filter is manufactured or every time 1 00 color 
filters are manufactured. As described above, in this 

so embodiment, wiping operation may be performed every 
time N colorfilters are manufactured. Every time N color 
filters are manufactured, the wiping direction may be 
alternately switched to the forward direction and reverse 
direction. In addition, this embodiment is not limited to 

55 th scheme of alternat ly switching the wiping direc- 
tions. For example, the following scheme may be 
adopted. After the 20th and 40th color filters are manu- 
factured, wiping is done in the X1 direction. After the 
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60th and 80th color fitters are manufactured, wiping is 
done in the X2 direction. After the 100th and 120th color 
filters are manufactur d, wiping is done in the X1 direc- 
tion. After the 140th and 1 60th colorfilters are manufac- 
tured, wiping is done in the X2 direction. That is, 5 
according to this embodiment, it suffices if the number 
of times of wiping in the forward direction is almost 
equal to that in the reverse direction, and the wiping 
direction may be switched every time a plurality of 
number of times of wiping are done. 10 
[0126] As described above, according to this 
embodiment, the wiping direction is switched every time 
N color filters are manufactured so as to make the 
number of times of wiping in the forward direction 
almost equal to that in the reverse direction, thereby is 
prolonging the service life of each head. Although wip- 
ing operation is preferably performed in two directions 
from the viewpoint of the longer service life of each 
head, wiping operation may be performed in only one 
direction in this embodiment. 20 
[0127] In this embodiment, as shown in Figs. 16 
and 20, the ink-jet heads are tilted at a certain angle to 
match the pitch of pixels (image intervals) of the same 
color to the pitch of nozzles used (intervals of nozzles 
used) in a direction almost perpendicular to the scan- 25 
ning direction. In this state, color printing is performed. 
While the heads are tilted at the certain angle, wiping 
operation is performed in a direction (B direction in Fig. 
20) along the direction in which pixels of the same color 
are arranged. Assume that wiping operation is per- 30 
formed after the tilted heads are restored to the initial 
state. In this case, the direction in which peeling por- 
tions are produced when the heads are tilted again dif- 
fers from the direction in which pixels of the same color 
ar arranged, resulting in color mixing. In contrast to 35 
this, according to this embodiment, since wiping is done 
while the heads are tilted, the direction in which peeling 
portions are produced coincides with the direction in 
which pixel of the same color are arranged. Therefore, 
the direction in which the landing positions of ink drop- 40 
lets deviate can be matched to the B direction. This 
makes it possible to reduce color mixing. 
[0128] As described above, when color filters are 
formed by discharging ink from the ink-jet heads onto 
color filter substrates and forming color areas in a pre- 45 
determined direction, the wiping direction of each wip- 
ing member is matched to a direction along with the 
predetermined direction, thereby matching the direction 
in which peeling portions are produced to the predeter- 
mined direction. This makes it possible to reduce color so 
mixing. 

[0129] As described above, after wiping operation, 
flaw and peeling portions are produced in the water- 
repellent film on the orifice surface, and the landing 
positions of ink are offset in the same direction as the ss 
wiping direction due to the flaw and peeling portions. 
However, since the direction in which pixels of the same 
color are arrayed coincides with the wiping direction, 



even landing position offsets do not cause color mixing. 
[0130] Examples of this embodiment will be 
described below. 

(Example 1) 

[0131] The ink-jet heads used in Example 1 are 
heads for a general printer, and the interval between 
adjacent nozzles is 70.5 /zm (360 dpi), as shown in Fig. 
22. 

[0132] A case wherein a 12.1-inch SVGA colorfirter 
(RGB stripe pattern of 800 pixels wide by 600 pixels 
high) is colored by these ink-jet heads will be described 
below. 

[0133] First of all, the heads are tilted and every four 
nozzles (see Fig. 22) are used to match the pitch of pix- 
els of the same color to the nozzle pitch in the x direc- 
tion. In this case, the direction in which the nozzles of 
each ink-jet head are arrayed is slightly offset from a 
direction (X direction) almost perpendicular to the direc- 
tion (Y direction) in which pixels of the same color on the 
color filter are arrayed, and coloring is performed while 
each ink-jet head is scanned in the Y direction. That is, 
in Example 1 , the heads each having orifices arrayed in 
a direction slightly oblique to the X direction are used, 
and ink is discharged to form a plurality of pixels of the 
same color (a pixel array of the same color) while each 
head is scanned relative to the substrate in the Y direc- 
tion. 

[0134] Wiping blades were disposed to be parallel 
to these heads. 

[0135] Subsequently, a color filter is formed. 
[0136] First of all, a glass substrate, on which a 
12.1 -inch SVGA type black matrix consisting of chro- 
mium (Cr) and having predetermined opening portions 
was formed, was coated with a composition (consisting 
of 1 0 parts by weight of a terpolymer of N-methylolacry- 
lamide, methyl methacrylate, and hydroxyethylmetacr- 
ylate and 0.4 parts by weight of triphenylsulfonium 
trifurato) to a film thickness of 1.0 pm by spin coating. 
The composition has a water ink absorption property 
and exhibits deterioration in ink absorption property 
upon irradiation with light and repellency to ink upon 
irradiation with light and a heat treatment. The resultant 
structure was pre-baked at 60°C for 10 min to form a 
resin composition layer. 

[0137] Exposure was performed by a UV (Ultravio- 
let) lamp via a photomask having a pattern finer than 
that of the black matrix. After the exposure, the resultant 
structure was heated by a hot plate at 1 1 0°C for 90 sec 
to form prospective coloring portions and ink-repellent 
portions serving as color mixing prevention areas (por- 
tions with ink repellency). 

[0138] The glass substrate formed in this manner is 
set on the X-Y-Z-9 stage 52 of the color filter manufac- 
turing apparatus 90 shown in Fig. 23. 
[0139] Coloring is performed by scanning the X-Y- 
Z-9 stage and using the ink-jet heads 55b, 55c, and 55d. 
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[0140] When ink mist and the like adhere to the 
nozzle surfaces of the ink-jet heads, the nozzle surfac s 
are wiped by operating a recovery unit 230. At this time, 
each blade is operated in the same direction as the 
direction in which pixels of the same color are arrayed 
(i.e., the X direction in Fig. 23). 

[0141] The ink on the substrate colored by the 
above method was dried at 90°C for 1 0 rnin. In addition, 
a heat treatment was performed for the substrate at 
230°C for 30 rnin to completely cure the resin composi- 
tion layer, thereby forming a color filter. 
[0142] In this manner, a color filter was repeatedly 
manufactured. When the landing position offsets of ink 
discharged from the ink-jet heads were measured, 
those in the direction in which pixels of different colors 
were arranged (the Y direction in Fig. 23) fell within 5 
/im with respect to the initial state. The ink landing point 
offsets in the direction in which pixels of the same color 
were arrayed on the color filter (the X direction in Fig. 
23) fell within 1 0 to 30 ^m. 

[0143] However, color filters could be stably manu- 
factured without causing any color mixing. 

(Example 2) 

[0144] As in Example 1, the ink-jet heads used in 
Example 2 are heads for a general printer, and the inter- 
val between adjacent nozzles is 70.5 pirn (360 dpi), as 
shown in Fig. 24. 

[0145] A case wherein a 12.1 -inch SVGA color filter 
(RGB stripe pattern of 800 pixels wide by 600 pixels 
high) is colored by these ink-jet heads will be described 
below. 

[0146] Fig. 24 is a view schematically showing part 
of the coloring area of a color filter according to this 
Example and how the corresponding ink-jet heads are 
positioned. In this case, the direction in which the noz- 
zles of each ink-jet head are arrayed is made to coincide 
with the direction in which pixels of the same color are 
arrayed on the color filter. Coloring is performed by 
scanning ink-jet heads in the y direction in Fig. 24. In 
Example 2, the heads each having orifices arrayed in 
the x direction are used, and ink is discharged to form a 
plurality of pixels of the same color (a pixel array of the 
same color) in the x direction while each head is 
scanned relative to the substrate in the Y direction. 
[0147] Wiping blades were disposed to be perpen- 
dicular to these heads. 

[0148] Subsequently, a color filter is formed. 
[0149] First of all, the ink-jet heads 55b, 55c, and 
55d ar scanned in the y direction in Fig. 24 to color a 
glass substrate on which coloring portions are formed. 
[0150] When coloring is repeated and ink mist and 
the like adh re to the nozzle surfaces of the ink-jet 
heads, wiping is performed by operating a recovery unit 
230. At this time, the blades are operated in the same 
direction as the direction in which pixels of the same 
colcr are arrayed (the x direction tn Ftg. 24). 



[0151 ] The resin composition layer on the substrate 
colored by th above method was completely cured fol- 
lowing the same procedur as that in Example 1, 
thereby forming a color filter. 

5 [0152] In this manner, a color filter was repeatedly 
manufactured. When the landing position offsets of ink 
discharged from the ink-jet heads were measured, 
those in the direction in which pixels of different colors 
were arranged (the y direction in Fig. 24) fell within 5 

10 with respect to the initial state. The ink landing point off- 
sets in the direction in which pixels of the same color 
were arrayed on the color filter (the x direction in Fig. 24) 
fell within 1 0 to 30 pm. 

[0153] However, color filters could be stably manu- 
15 factured without causing any color mixing. 

(Example 3) 

[0154] As in Examples 1 and 2, the ink-jet heads 
20 used in Example 3 are heads for a general printer, and 
the interval between adjacent nozzles is 70.5 /tm (360 
dpi), as shown in Fig. 35. 

[0155] A case wherein a 12.1 -inch SVGA color fitter 
(RGB stripe pattern of 800 pixels wide by 600 pixels 
25 high) is colored by a manufacturing method different 
from that in Examples 1 and 2 using these ink-jet heads 
will be described below. 

[0156] Fig. 35 is a view schematically showing part 
of the coloring area of a color filter according to this 

30 Example and how the corresponding ink-jet heads are 
positioned. In this Example, the direction in which the 
nozzles of each ink-jet head are arrayed is made to 
coincide with the direction in which pixels of the same 
color are arrayed on the color filter. Coloring is per- 

35 formed by scanning the ink-jet heads relative to the sub- 
strate in the y direction in Fig. 35. In Example 3, the 
heads each having orifices arrayed in the x direction are 
used, and ink is discharged to form a plurality of pixels 
of the same color (a pixel array of the same color) in the 

40 x direction while each head is scanned relative to the 
substrate in the Y direction. 

[0157] Wiping blades were disposed to be perpen- 
dicular to these heads. 

[0158] A case wherein color fitters are actually 

45 formed will be described next. 

[01 59] First of ail, a glass substrate was coated with 
a black pigment resist (BK-739P available from Shin Nit- 
tetsu Kagaku (Inc.)) by spin coating. Pattern exposure 
was then performed via a photomask for shielding por- 

so tions to be colored with ink from light. Part of the resist 
was removed by etching to form coloring portions. The 
resultant structure was pre-baked at 90°C for 10 rnin to 
form a black matrix substrate (MB substrate) having a 
thickness of 1 .0 /im. Note that the size of each recess 

55 formed in the black matrix was 290 pm x 90 pm. 

[0160] Thermosetting type pigment inks, each con- 
taining water, an organic solvent, melamine resin, and 
pigment, were discharged from ink-Jet heads 55b, 55c, 
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and 55d onto the BM substrate (glass substrate) formed 
in this manner to color an RGB pattern on the substrate. 
[0161] When ink mist and the like adhered to the 
ink-jet heads as coloring operation was repeated, a 
recovery unit 230 was operated to wipe the orifice sur- 
faces. In this case, the blades were operated in the 
same direction as the direction in which pixels of the 
same color were arrayed (i.e., the x direction in Fig. 35). 
[0162] The substrate colored by the above method 
was heated at 90°C for 1 0 min. In addition, a heat treat- 
ment was performed for the substrate at 230°C for 30 
min to completely cure the ink, and a protective layer 
was further formed, thereby forming a color filter. 
[0163] In this manner, a color filter was repeatedly 
manufactured. When the landing position offsets of ink 
discharged from the ink-jet heads were measured, 
those in the direction in which pixels of different colors 
were arranged (the y direction) fell within 5 with 
respect to the initial state. The ink landing point offsets 
in the direction in which pixels of the same color were 
arrayed on the color filter (the X direction) fell within 10 
to 30 jim. 

[0164] However, color filters could be stably manu- 
factured without causing any color mixing. 

(Comparative Example 1) 

[0165] As in Examples 1 to 3* the ink-jet heads used 
in Comparative Example 1 are heads for a general 
printer, and the interval between adjacent nozzles is 
70.5 /im (360 dpi), as shown in Fig. 36. A case wherein 
a 1 2. 1 -inch SVGA color filter (RGB stripe pattern of 800 
pixels wide by 600 pixels high) is colored by using these 
ink-jet heads will be described below. 
[0166] Fig. 36 is a view schematically showing part 
of the coloring area of a color filter in this Comparative 
Example and how the corresponding ink-jet heads are 
positioned. 

[0167] In this Comparative Example, the direction in 
which the nozzles of each ink-jet head are arrayed is 
made to coincide with the direction in which pixels of the 
same color are arrayed on the color filter. Coloring is 
performed by scanning the ink-jet heads relative to the 
substrate in the y direction in Fig. 36. In Comparative 
Example 1, the heads each having orifices arrayed in 
the x direction are used, and ink is discharged to form a 
plurality of pixels of the same color (a pixel array of the 
same color) in the x direction while each head is 
scanned relative to the substrate in the y direction. 
[0168] Wiping blades were disposed to be parallel 
to these heads. 

[0169] A case wherein color filters are actually 
formed will be described next. Thermosetting type pig- 
ment inks, each containing water, an organic solvent, 
melamine resin, and pigment, were discharged from 
ink-jet heads 55b, 55c, and 55d onto the BM substrate 
(glass substrate) on which a black matrix was formed by 
the same method as that in Example 3 to color an RGB 



pattern on the substrate. 

[0170] When ink mist and the like adhered to the 
ink-jet heads as this coloring operation was repeated, a 
recovery unit 230 was operated to wipe the orifice sur- 

5 faces. In this case, the blades were operated in a direc- 
tion perpendicular to the direction in which pixels of the 
same color are arrayed (i.e., the y direction in Fig. 36). 
[0171] The ink on the substrate colored by the 
above method was completely cured following the same 

10 procedure as in Example 3 to form a color filter 

[0172] In this manner, a color filter was repeatedly 
manufactured. When the landing position offsets of ink 
discharged from the ink-jet heads were measured, 
those in the direction in which pixels of the same color 

is were arrayed (the x direction in Fig. 36) fell within 5 /im 
with respect to the initial state. The ink landing point off- 
sets in the direction in which pixels of different colors 
were arrayed (the y direction in Rg. 36) fell within 10 to 
30 ^m. 

20 [0173] Since the distance between adjacent pixels 
of different colors was about 15 /im, color mixing 
occurred at each portion where the landing position off- 
set was 15 ^m or more, resulting in a defective color fil- 
ter. 

25 [0174] As described above, according to the above 
embodiments matching the direction in which the recov- 
ery unit wipes the heads to the direction in which pixels 
of the same color are arrayed suppresses the occur- 
rence of color mixing between pixels of different colors 

30 even after repetitions of wiping operation. 

[0175] Various changes and modifications of the 
above embodiments can be made without departing the 
scope and spirit of the invention. 
[0176] For example, a panel having a color filter on 

35 the TFT array side has recently become available. The 
color filter defined in this specification is a member 
colored by coloring materials and includes both a color 
filter placed on the TFT array side and a color filter 
placed on the other side. 

40 [0177] The present invention is not limited to the 
above embodiments and various changes and modifica- 
tions can be made within the spirit and scope of the 
invention. 

[0178] The present invention can be applied to, for 
45 example, an EL (electroluminescence) display element 
manufacturing method and apparatus. An EL display 
element has a structure in which a thin film containing 
inorganic and organic fluorescent compounds is sand- 
wiched between a cathode and an anode. In this ele- 
50 ment, electrons and holes are injected into the thin film 
to be recombined to generate excitons, and light is emit- 
ted by using fluorescence or phosphorescence that 
occurs when the excitons are deactivated. Of the fluo- 
resc nt materials used for such EL display elements, 
55 materials that emit red, green, and blue light are used in 
the manufacturing apparatus of the present invention to 
form a pattern on an element substrate such as a TFT 
substrate by the ink-jet method, thereby manufacturing 
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a spontaneous emission type full-color EL display ele- 
ment. The pr sent invention incorporates, such an EL 
display element and an EL display element manufactur- 
ing method and apparatus. 

[0179] The manufacturing apparatus of the present 
invention may include a means for executing surface 
treatments such as a plasma process, UV process, and 
coupling process for a resin resist, pixel electrodes, and 
the surface of a lower layer to help adhesion of an EL 
material. 

[0180] The EL display element manufactured by the 
manufacturing method of the present invention can be 
applied to the field of low information, such as segment 
display and still image display based on full-frame emis- 
sion, and can also be used as a light source having a 
point/line/plane shape. In addition, a full-color display 
element with high luminance and excellent responsibil- 
ity can be obtained by using passive display elements 
and active elements such as TFTs. 
[0181] An example of the organic EL element man- 
ufactured by the present invention will be described 
below. Fig. 37 is a sectional view showing the multilayer 
structure of the organic EL element The organic EL ele- 
ment shown in Rg. 37 is comprised of a transparent 
substrate 3001, luminescent layer 3003, transparent 
el ctr des 3004, and metal layer 3006. Reference 
numeral 3007 denotes a portion constituted by the 
transparent substrate 3001, partition wall 3002, and 
transparent electrode 3004. This portion will be referred 
to as a driving substrate. 

[0182] The transparent substrate 3001 is not limited 
t any specific substrate as long as it has characteristics 
required of an EL display element, e.g., transparency 
and mechanical strength. For example, a light-transmit- 
ting substrate such as a glass substrate or plastic sub- 
strat can be used. 

[0183] The partition wall 3002 has the function of 
isolating pixels from each other to prevent mixing of a 
material for the luminescent layer 3003 between adja- 
cent pixels when the material is supplied from a liquid 
supply head. That is, the partition wall 3002 serves as a 
color mixing prevention wall. When this partition wall 
3002 is formed on the transparent substrate 3001 , a 
plurality of recesses (pixel areas) are formed on the 
substrate. Note that no problem arises if a member hav- 
ing a multilayer structure exhibiting affinity different from 
that of the material is used as the partition wall 3002. 
[0184] The luminescent layer 3003 is formed by 
stacking a material that emits light when a current flows 
therein, e.g., a known organic semiconductor material 
such as polyphenylene vinylene (PPV), to a thickness 
enough to obtain a sufficient light amount, e.g., 0.05 pm 
to 0.2 pm. The luminescent layer 3003 is formed by fill- 
ing recesses surrounded by the partition wall 3002 with 
a thin-film material liquid (spontaneous emission mate- 
rial) by the ink-jet method or the like and heating the 
resultant structure. When a color organic EL element is 
to be formed, luminescent layers that emit light of differ- 



ent colors, e.g., red, green, and blue, must be formed. 
Ther fore, different luminescent layers ar preferably 
formed in adjacent areas. A method of forming lumines- 
cent layers by an ink-jet system capable of discharging 
5 different thin-film mate rial liquids to arbitrary positions is 
very effective. 

[0185] The transparent electrodes 3004 are made 
of a material having conductivity and transparency, e.g., 
ITO. The transparent electrodes 3004 are independ- 
w ently formed in the respective pixel areas to emit light in 
units of pixels. 

[0186] The metal layer 3006 is formed by stacking a 
conductive metal material, e.g., aluminum lithium (Al- 
Li), to a thickness of about 0.1 /jm to 1 .0 /*m. The metal 

75 layer 3006 is formed to serve as a common electrode 
opposing the transparent electrodes 3004. 
[0187] The driving substrate 3007 is formed by 
stacking a plurality of layers, e.g., a thin-film transistor 
(TFT), wiring film, and insulating film (neither is shown), 

20 and designed to allow voltages to be applied between 
the metal layer 3006 and the transparent electrodes 
3004 in units of pixels. The driving substrate 3007 is 
manufactured by a known thin -film process. 
[0188] According to the organic EL element having 

25 the above layer structure, in the pixel area between the 
transparent electrode 3004 and the metal layer 3006 
between which a voltage is applied, a current flows in 
the luminescent layer 3003 to electroluminescence. As 
a consequence, light emerges through the transparent 

30 electrode 3004 and transparent substrate 3001 . 

[0189] According to this method, a full-color EL ele- 
ment can be formed by a simple process. 
[0190] In the present invention, display portions are 
formed by supplying a material used for display to the 

35 pixel areas. The colored portions of a color filter corre- 
spond to these display portions, whereas the lumines- 
cent portions of an EL element correspond to the 
display portions. The display portions including the 
above colored portions or luminescent portions are por- 

40 tions used to display information and also portions for 
visual recognition of colors. 

[0191] The colored portions of a color filter and the 
luminescent portions of an EL element are portions for 
producing colors (generating colors), and hence can be 

45 called color producing portions. In the case of a color fil- 
ter, for example, light from a backlight passes through 
the colored portions to produce R, G, and B light In the 
case of an EL element, R, G, and B light is reproduced 
when the luminescent portions spontaneously emit 

so light. 

[0192] Ink and spontaneous emission materials are 
materials for forming the luminescent portions, and 
hence can be called materials for producing colors. In 
addition, ink and spontan ous emission materials are 
55 liquids, and henc can be generically called a liquid 
material. Furthermore, ink and spontaneous emission 
materials are materials for forming display portions 
used for display. 
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[0193] According to the above description, in manu- 
facturing a color filter, the occurrence of color mixing 
can be suppressed in the pixel ar as. In manufacturing 
an EL element, the occurrence of mixing of a plurality of 
spontaneous emission materials can be suppressed in 
the pixel areas. 

[0194] As described above, the present invention 
can be applied to the manufacture of a panel having a 
plurality of display portions formed by supplying materi- 
als to pixel areas, e.g., a panel (display element) used 
for a color display device including a color filter, EL ele- 
ment, and the like. Note that this display device panel is 
not limited to the above color filter and EL display ele- 
ment, and includes panels in general, which are formed 
by filling recessed in a substrate with a liquid material 
and can be used for display devices. 
[0195] The present invention described above has 
exemplified a printer, which comprises means (e.g., an 
electrothermal transducer, laser beam generator, and 
the like) for generating heat energy as energy utilized 
upon execution of ink discharge, and causes a change 
in state of an ink by the heat energy, among the ink-jet 
printers. According to this ink-jet printer and printing 
method, a high-density, high-precision printing opera- 
tion can be attained. 

[0196] As the typical arrangement and principle of 
the ink-jet printing system, one practiced by use of the 
basic principle disclosed in, for example, U.S. Patent 
Nos. 4,723,129 and 4,740,796 is preferable. The above 
system is applicable to either one of so-called an on- 
demand type and a continuous type. Particularly, in the 
case of the on-demand type, the system is effective 
because, by applying at least one driving signal, which 
corresponds to printing information and gives a rapid 
temperature rise exceeding film boiling, to each of elec- 
trothermal transducers arranged in correspondence 
with a sheet or liquid channels holding a liquid (ink), 
heat energy is generated by the electrothermal trans- 
ducer to effect film boiling on the heat acting surface of 
the printing head, and consequently, a bubble can be 40 
formed in the liquid (ink) in one-to-one correspondence 
with the driving signal. By discharging the liquid (ink) 
through a discharge opening by growth and shrinkage 
of the bubble, at least one droplet is formed. If the driv- 
ing signal is applied as a pulse signal, the growth and 4s 
shrinkage of the bubble can be attained instantly and 
adequately to achieve discharge of the liquid (ink) with 
the particularly high response characteristics. 
[0197] As the pulse driving signal, signals disclosed 
in U.S patent Nos. 4,463,359 and 4,346,262 are suita- so 
ble. Note that further excellent printing can be per- 
formed by using the conditions described in U.S. Patent 
No. 4,313,124 of the invention which relates to the tem- 
perature rise rate of the heat acting surface. 
[0198] As an arrangement of the printing head, in 55 
addition to the arrangement as a combination of dis- 
charge nozzles, liquid channels, and electrothermal 
transducers (linear liquid channels or right angle liquid 



channels) as disclosed in the above specifications, the 
arrangement using U.S. Patent Nos. 4,568,333 and 
4,459,600, which disclose the arrangement having a 
heat acting portion arranged in a flexed region is also 
5 included in the present invention. In addition, the 
present invention can be effectively applied to an 
arrangement based on Japanese Patent Laid-Open No. 
59-123670 which discloses the arrangement using a 
slot common to a plurality of electrothermal transducers 
10 as a discharge portion of the electrothermal transduc- 
ers, or Japanese Patent Laid-Open No. 59-138461 
which discloses the arrangement having an opening for 
absorbing a pressure wave of heat energy in corre- 
spondence with a discharge portion. 
is [0199] Furthermore, as a full line type printing head 
having a length corresponding to the width of a maxi- 
mum printing medium which can be printed by the 
printer, either the arrangement which satisfies the full- 
line length by combining a plurality of printing heads as 
20 disclosed in the above specification or the arrangement 
as a signal printing head obtained by forming printing 
heads integrally can be used. 

[0200] In addition, not only an exchangeable chip 
type printing head, as described in the above embodi- 
ments which can be electrically connected to the appa- 
ratus main unit and can receive an ink from the 
apparatus main unit upon being mounted on the appa- 
ratus main unit but also a cartridge type printing head in 
which an ink tank is integrally arranged on the printing 
head itself can be applicable to the present invention. 
[0201 ] It is preferable to add recovery means for the 
printing head, preliminary auxiliary means, and the like 
provided as an arrangement of the printer of the present 
invention since the printing operation can be further sta- 
bilized. Examples of such means include, for printing 
head, pressurization or suction means, and preliminary 
heating means using electrothermal transducers, 
another heating element, or a combination thereof. It is 
also effective for stable printing to provide a preliminary 
discharge mode which performs discharge independ- 
ently of printing. 

[0202] Although a fluid ink is employed i n the above 
embodiments of the present invention, an ink which 
solidifies at the room temperature or lower, or an ink 
which softens or liquifies at the room temperature may 
be used. That is, any ink which liquifies when a record- 
ing signal is supplied may be used. 
[0203] In addition, in order to prevent a temperature 
rise caused by hat energy by positively utilizing it as 
energy for causing a change in state of the ink from a 
solid state to a liquid state, or to prevent evaporation of 
the ink, an ink which is solid in a non-use state and liq- 
uefies upon heating may be used. In any case, an ink 
which liquefi s upon application of heat energy accord- 
ing to a printing signal and is discharged in a liquid 
state, an ink which begins to solidify when it reaches a 
printing medium, or the like, is applicable to the present 
invention. In this case, an ink may be situated opposite 



17 



VJSDO01D- <EP 1 07486 1A2 I > 



33 



EP 1 074 861 A2 



34 



electrothermal transducers which are being held in a liq- 
uid or solid state in rec ss portions of a porous sheet or 
through holes, as described in Japanese Paten Laid- 
Open No. 54-56847 or 60-71260. In the present inven- 
tion, the above-mentioned film boiling system is most 
effective for the above-mentioned inks. 
[0204] As has been described above, according to 
the present invention, even if the nozzle surfaces (orifice 
surfaces) of ink-jet heads are repeatedly wiped, the 
occurrence of mixing of a plurality of kinds of materials 
in pixel regions can be suppressed. 
[0205] The present invention is not limited to the 
above embodiments and various changes and modifica- 
tions can be made within the spirit and scope of the 
present invention. Therefore, to apprise the public of the 
scope of the present invention the following claims are 
made. 

Claims 

1. A color filter manufacturing method of manufactur- 
ing a color filter by discharging ink from an ink-jet 
head onto a color filter substrate to form colored 
areas in units of colors, which extend in a predeter- 
mined direction, the ink-jet head having an orifice 
surface in which orifices for discharging ink are 
formed and a water-repellent member covering at 
least peripheral portions of the orifices, character- 
ized by comprising the steps of: 

preparing a wiping member for wiping the ori- 
fice surface; and 

wiping the orifice surface with the wiping mem- 
ber, 

wherein a defective portion is produced in-the 
water-repellent member as the orifice surface 
is wiped, and the defective portion is produced 
in the wiping direction, and 
wherein a wiping direction of the wiping mem- 
ber coincides with a direction along with the 
predetermined direction. 

2. The method according to claim 1, characterized in 
that the defective portion has a shape elongated in 
the wiping direction. 

3. The method according to claim 1, characterized in 
that the defective portion is a flaw portion produced 
in the water-repellent member or a peeling portion 
of the water-repellent member. 

4. The method according to claim 1 , characterized in 
that when ink is discharged from the ink-jet head, a 
landing position of the ink is offset in the predeter- 
mined direction. 

5. The method according to claim 1 , characterized by 
CQir.pnsL?.g covering the entire orifice surface with 



the water-repellent member. 

6. The method according to claim 1 , characterized in 
that 

5 

the method comprises discharging the ink 
while relatively scanning the ink-jet head and 
the substrate, and 

the scanning direction coincides with the pre- 
10 determined direction. 

7. The method according to claim 1, characterized in 
that 

is the method comprises discharging the ink 

while relatively scanning the ink-jet head and 
the substrate, and 

the scanning direction is perpendicular to the 
predetermined direction. 

20 

8. The method according to claim 1 , characterized in 
that the colored areas are red, green, and blue. 

9. The method according to claim 1 , characterized in 
25 that the colored area includes a plurality of pixels in 

the predetermined direction. 

10. The method according to claim 1, characterized in 
that the colored area includes one pixel in the pre- 

30 determined direction. 

11. The method according to claim 1, characterized in 
that the wiping member is an elastic member. 

35 12. The method according to claim 1, characterized in 
that the ink-jet head is a head for discharging ink by 
using heat energy, the head having a heat energy 
generator for generating heat energy applied to the 
ink. 

40 

13. The method according to claim 1 , characterized in 
that the ink-jet head comprises a piezoelectric ele- 
ment which undergoes displacement upon recep- 
tion of electric energy and discharges ink with a 

45 pressure change accompanying the displacement 

14. A color filter manufacturing apparatus for manufac- 
turing a color filter by discharging ink from an ink-jet 
head onto a color filter substrate to form colored 

so areas in units of colors, which extend in a predeter- 
mined direction, the ink-jet head having an orifice 
surface in which orifices for discharging ink are 
formed and a water-repellent member covering at 
least periph ral portions of the orifices, character- 

55 ized by comprising the steps of: 

a wiping member for wiping the orifice surface; 
and 
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wiping means for controlling wiping operation 
of said wiping member, 

wherein a defective portion is produced in the 
water-repellent member as the orifice surface 
is wiped, and the defective portion is produced 
in the wiping direction, and 
wherein a wiping direction of said wiping mem- 
ber controlled by said wiping means coincides 
with a direction along with the predetermined 
direction. 

15. The apparatus according to claim 14, characterized 
in that the defective portion has a shape elongated 
in the wiping direction. 

16. The apparatus according to claim 14, characterized 
in that the defective portion is a flaw portion pro- 
duced in the water-repellent member or a peeling 
portion of the water-repellent member. 

17. The apparatus according to claim 14, characterized 
in that when ink is discharged from the ink-jet head, 
a landing position of the ink is offset in the predeter- 
mined direction. 

18. The apparatus according to claim 14, characterized 
in that the water-repellent member covers the entire 
orifice surface. 

19. The apparatus according to claim 14, characterized 
in that 

the ink is discharged while the ink-jet head and 
the substrate are relatively scanned, and 
the scanning direction coincides with the pre- 
determined direction. 

20. The apparatus according to claim 14, characterized 
in that 

the ink is discharged while the ink-jet head and 
the substrate are relatively scanned, and 
the scanning direction is perpendicular to the 
predetermined direction. 

21. The apparatus according to claim 14, characterized 
in that the colored areas are red, green, and blue. 

22. The apparatus according to claim 14, characterized 
in that the colored area includes a plurality of pixels 
in the predetermined direction. 



26. 



25. The apparatus according to claim 1 4, characterized 
in that the ink-jet head is a head for discharging ink 
by using heat energy, the head having a heat 
energy generator for generating heat energy 
applied to the ink. 

The apparatus according to claim 1 4, characterized 
in that the ink-jet head comprises a piezoelectric 
element which undergoes displacement upon 
reception of electric energy and discharges ink with 
a pressure change accompanying the displace- 
ment 

A display device manufacturing method of manu- 
facturing a display device using a color filter manu- 
factured by discharging ink from an ink-jet head 
onto a color filter substrate to form colored areas in 
units of colors, which extend in a predetermined 
direction, the ink-jet head having an orifice surface 
in which orifices for discharging ink are formed and 
a water-repellent member covering at least periph- 
eral portions of the orifices, comprising the steps of: 

manufacturing a color filter by the manufactur- 
es ing method defined in claim 1 ; and 

integrating the color filter with light amount 
changing means for changing a light amount 
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23. The apparatus according to claim 14, characterized 
in that the color d area includes one pixel in the 
predetermined direction. 55 

24. The apparatus according to claim 14, characterized 
in that said wiping member is an elastic member. 



28. A manufacturing method of manufacturing an appa- 
ratus having a display device using a color filter 
manufactured by discharging ink from an ink-jet 
head onto a color filter substrate to form colored 
areas in units of colors, which extend in a predeter- 
mined direction, the ink-jet head having an orifice 
surface in which orifices for discharging ink are 
formed and a water-repellent member covering at 
least peripheral portions of the orifices, comprising 
the steps of; 

manufacturing a color filter by the manufactur- 
ing method defined in claim 1; 
integrating the color filter with light amount 
changing means for changing a light amount; 
and 

providing image signal supply means for sup- 
plying an image signal to the display device. 

29. A display device panel manufacturing method of 
manufacturing a display device panel by discharg- 
ing a liquid from a liquid supply head onto a sub- 
strate to form display portions which extend in a 
predetermined direction and are used for display, 
the liquid supply head having an orifice surface in 
which orifices for discharging liquid are formed and 
a water-repellent member covering at least periph- 
eral portions of the orifices, characterized by com- 
prising the steps of: 
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preparing a wiping memb r for wiping the ori- 
fice surface; and 

wiping the orifice surface with the wiping mem- 
ber, 

wherein a defective portion is produced in the 
water-repellent member as the orifice surface 
is wiped, and the defective portion is produced 
in the wiping direction, and 
wherein a wiping direction of the wiping mem- 
ber coincides with a direction along with the 
predetermined direction. 

30. The method according to claim 29, characterized in 
that the defective portion has a shape elongated in 
the wiping direction. 

31. The method according to claim 29, characterized in 
that the defective portion is a flaw portion produced 
in the water-repellent member or a peeling portion 
of the water-repellent member. 

32. The method according to claim 29, characterized in 
that when liquid is discharged from the liquid supply 
head, a landing position of the liquid is offset in the 
predetermined direction. 

33. The method according to claim 29, characterized 
by comprising covering the entire orifice surface 
with the water-repellent member. 

34. The method according to claim 29, characterized in 
that the liquid is an EL material that spontaneously 
emits light, and the area is a luminescent layer. 

35. The method according to claim 29, characterized in 
that the liquid is ink, and the area is a colored layer 
formed by the ink. 

36. A display device panel manufacturing apparatus for 
manufacturing a display device panel by discharg- 
ing a liquid from a liquid supply head onto a sub- 
strate to form display portions which extend in a 
predetermined direction and are used for display, 
the liquid supply head having an orifice surface in 
which orif bes for discharging liquid are formed and 
a water-repellent member covering at least periph- 
eral portions of the orifices, characterized by com- 
prising: 

a wiping member for wiping the orifice surface; 
and 

wiping means for controlling wiping operation 
of said wiping member, 

wherein a defective portion is produced in the 
water-repellent member as the orifice surface 
is wiped, and the defective portion is produced 
in the wiping direction, and 

wtisreirj a wiping direction o* said wiping mem- 



ber controlled by said wiping means coincides 
with a direction along with the predetermin d 
direction. 

5 37. The apparatus according to claim 36, characterized 
in that the defective portion has a shape elongated 
in the wiping direction. 

38. The apparatus according to claim 36, characterized 
10 in that the defective portion is a flaw portion pro- 
duced in the water-repellent member or a peeling 
portion of the water-repellent member. 

39. The apparatus according to claim 36, characterized 
is in that when liquid is discharged from the liquid sup- 
ply head, a landing position of the liquid is offset in 
the predetermined direction. 

40. The apparatus according to claim 36, characterized 
20 in that the water-repellent member covers the entire 

orifice surface. 

41. The apparatus according to claim 36, characterized 
in that the liquid is an EL material that spontane- 

25 ously emits light, and the area is a luminescent 
layer. 

42. The apparatus according to claim 36, characterized 
in that the liquid is ink, and the area is a colored 

30 layer formed by the ink. 

43. A color filter manufacturing method of manufactur- 
ing a color filter by discharging ink from an ink-jet 
head onto a color filter substrate to form colored 

35 areas in units of colors, which extend in a predeter- 
mined direction, the ink-jet head having an orifice 
surface in which orifices for discharging ink are 
formed and a protective member covering at least 
peripheral portions of the orifices, characterized by 

40 comprising the steps of: 

preparing a wiping member for wiping the ori- 
fice surface; and 

wiping the orifice surface with the wiping mem- 

45 ber, 

wherein a defective portion is produced in the 
protective member as the orifice surface is 
wiped, and the defective portion is produced in 
the wiping direction, and 

so wherein a wiping direction of the wiping mem- 

ber coincides with a direction along with the 
predetermined direction. 

44. The method according to claim 43, characterized in 
55 that the d fective portion has a shape elongated in 

the wiping direction. 

45. The method according to claim 43, characterized in 
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that the defective portion is a flaw portion produced 
in the protective member or a pe ling portion of the 
protective member. 

46. The method according to claim 43, characterized in 
that when ink is discharged from the ink-jet head, a 
landing position of the ink is offset in the predeter- 
mined direction. 

47. The method according to claim 43, characterized 
by comprising covering the entire orifice surface 
with the protective member. 



w 



48. A color filter manufacturing apparatus for manufac- 
turing a color filter by discharging ink from an ink-jet 15 
head onto a color filter substrate to form colored 
areas in units of colors, which extend in a predeter- 
mined direction, the ink-jet head having an orifice 
surface in which orifices for discharging ink are 
formed and a protective member covering at least 20 
peripheral portions of the orifices, characterized by 
comprising: 

a wiping member for wiping the orifice surface; 
and 25 
wiping means for controlling wiping operation 
of said wiping member, 

wherein a defective portion is produced in the 
protective member as the orifice surface is 
wiped, and the defective portion is produced in 30 
the wiping direction, and 
wherein a wiping direction of said wiping mem- 
ber controlled by said wiping means coincides 
with a direction along with the predetermined 
direction. 35 

49. The apparatus according to claim 48, characterized 
in that the defective portion has a shape elongated 
in the wiping direction. 



50. The apparatus according to claim 48, characterized 
in that the defective portion is a flaw portion pro- 
duced in the protective member or a peeling portion 
of the protective member. 

51. The apparatus according to claim 48, characterized 
in that when ink is discharged from the ink-jet head, 
a landing position of the ink is offset in the predeter- 
mined direction. 

52. The apparatus according to claim 48, characterized 
by comprising covering the entire orifice surface 
with the protective member. 



53. A display device panel manufacturing m thod of 55 
manufacturing a display device panel by discharg- 
ing a liquid from a liquid supply head onto a sub- 
strate to form display portions which extend in a 
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predetermined direction and are used for display, 
the liquid supply head having an orifice surface in 
which orifices for discharging liquid are formed and 
a predetermined material covering at least periph- 
eral portions of the orifices, characterized by com- 
prising the steps of: 

preparing a wiping member for wiping the ori- 
fice surface; and 

wiping the orifice surface with the wiping mem- 
. ber, 

wherein a wiping direction of the wiping mem- 
ber coincides with a direction along with the 
predetermined direction. 

54. A display device panel manufacturing apparatus for 
manufacturing a display device panel by discharg- 
ing a liquid from a liquid supply head onto a sub- 
strate to form display portions which extend in a 
predetermined direction and are used for display, 
the liquid supply head having an orifice surface in 
which orifices for discharging liquid are formed and 
a predetermined material covering at least periph- 
eral portions of the orifices, characterized by com- 
prising: 

a wiping member for wiping the orifice surface; 
and 

wiping means for controlling wiping operation 
of said wiping member, 

wherein a wiping direction of said wiping mem- 
ber controlled by said wiping means coincides 
with a direction along with the predetermined 
direction. 

55. A color filter manufacturing method of manufactur- 
ing a color filter by discharging ink from an ink-jet 
head onto a color filter substrate to form color areas 
in units of colors, which extend in a predetermined 
direction, the ink-jet head having an orifice surface 
in which orifices for discharging ink are formed and 
a water-repellent member covering at least periph- 
eral portions of the orifices, characterized by com- 
prising the steps of: 

adjusting an angle of the ink-jet head with 
respect to the predetermined direction to 
match an interval between the two color areas 
colored in the same color to an interval 
between two orifices, of a plurality of orifices of 
the ink-jet head, which are used, in a direction 
perpendicular to the predetermined direction; 
preparing a wiping member for wiping the ori- 
fice surfaces; and 

wiping the orifice surfaces with the wiping 
member while the adjusted angle is main- 
tained, 

wherein peeling portions are produced in the 
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water-repellent member as the orifice surface 
is wiped a plurality of number of times, and the 
p eling portions are produced in the wiping 
direction, and 

the wiping direction of the wiping member coin- 5 
cides with a direction along with the predeter- 
mined direction. 

56- The method according to claim 55, characterized in 
that wiping with the wiping member is performed to 
every time N (N is an integer not less than 1) color 
filters are manufactured. 

57. The method according to claim 55, characterized in 
that wiping with the wiping member is performed by 15 
moving the wiping member in the predetermined 
direction and in a direction opposite to the predeter- 
mined direction. 

58. The method according to claim 55, characterized in 20 
that wiping with the wiping member is performed by 
moving the wiping member in the predetermined 
direction. 

59. The method according to claim 56, further charac- 25 
terized by comprising the step of switching first wip- 
ing operation for performing wiping by moving the 
wiping member in the predetermined direction and 
second wiping operation for performing wiping by 
moving the wiping member in a direction opposite 30 
to the predetermined direction every time the N 
color filters ere manufactured. 

60. The method according to claim 59, further charac- 

t rized by comprising the step of switching the wip- 35 
ing operations to alternately perform the first and 
second wiping operations. 

61. The method according to claim 55, further charac- 
terized by comprising the step of switching wiping 40 
directions of the wiping member such that the 
number of times of first wiping operation for per- 
forming wiping by moving the wiping member in the 
predetermined direction becomes substantially 
equal to the number of times of second wiping oper- 45 
ation for performing wiping by moving the wiping 
member in a direction opposite to the predeter- 
mined direction. 

62. A color filter manufacturing apparatus for manufac- so 
turing a color filter by discharging ink from an ink-jet 
head onto a color filter substrate to form color areas 

in units of colors, which extend in a predetermined 
direction, the ink-j t head having an orific surface 
in which orifices for discharging ink are formed and ss 
a water-repellent member covering at least periph- 
eral portions of the orifices, characterized by com- 
prtstng: 



adjusting means for adjusting an angle of the 
ink-jet head with respect to the predetermined 
direction to match an interval between the two 
color areas colored in the same color to an 
interval between two orifices, of a plurality of 
orifices of the ink-jet head, which are used, in a 
direction perpendicular to the predetermined 
direction; 

a wiping member for wiping the orifice sur- 
faces; and 

wiping means for performing control to wipe the 
orifice surfaces with said wiping member while 
the angle adjusted by said adjusting means is 
maintained, 

wherein peeling portions are produced in the 
water-repellent member as the orifice surface 
is wiped a plurality of number of times, and the 
peeling portions are produced in the wiping 
direction, and 

the wiping direction of said wiping member 
coincides with a direction along with the prede- 
termined direction. 

63. The apparatus according to claim 62, characterized 
in that wiping with said wiping member is performed 
every time N (N is an integer not less than 1) color 
filters are manufactured. 

64. The apparatus according to claim 62, characterized 
in that wiping with said wiping member is performed 
by moving said wiping member in the predeter- 
mined direction and in a direction opposite to the 
predetermined direction. 

65. The apparatus according to claim 62, characterized 
in that wiping with said wiping member is performed 
by moving said wiping member in the predeter- 
mined direction. 

66. The apparatus according to claim 63, characterized 
in that first wiping operation for performing wiping 
by moving said wiping member in the predeter- 
mined direction and second wiping operation for 
performing wiping by moving said wiping member 
in a direction opposite to the predetermined direc- 
tion are switched every time the N color filters ere 
manufactured. 

67. The apparatus according to claim 66, characterized 
in that the wiping operations are switched to alter- 
nately perform the first and second wiping opera- 
tions. 

68. The apparatus according to claim 62, characterized 
in that wiping directions of said wiping member are 
switched such that the number of times of first wip- 
ing operation for performing wiping by moving said 
wiping member in the predetermined direction 
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becomes substantially equal to the number of times 
of second wiping operation for performing wiping by 
moving said wiping member in a direction opposite 
to the predetermined direction. 

5 

69. A method of manufacturing a display device panel 
by discharging a material used for display from a 
head onto a substrate to form display portions, 
which extend in a predetermined direction and are 
used for display, the head having an orifice surface w 
in which orifices for discharging the material used 
for display are formed and a predetermined mate- 
rial covering at least peripheral portions of the ori- 
fices, characterized by comprising the steps of: 

15 

adjusting an angle of the head with respect to 
the predetermined direction to match an inter- 
val between the two display portions formed by 
the same material to an interval between two 
orifices, of a plurality of orifices of the head, 20 
which are used, in a direction perpendicular to 
the predetermined direction; 
preparing a wiping member for wiping the ori- 
fice surfaces; and 

wiping the orifice surfaces with the wiping 25 
member while the adjusted angle is main- 
tained, 

wherein peeling portions are produced in the 
predetermined material as the orifice surface is 
wiped a plurality of number of times, and the 30 
peeling portions are produced in the wiping 
direction, and 

the wiping direction of the wiping member coin- 
cides with a direction along with the predeter- 
mined direction. 35 



the angle adjusted by said adjusting means is 
maintained, 

wherein peeling portions are produced in the 
predetermined material as the orifice surface is 
wiped a plurality of number of times, and the 
peeling portions are produced in the wiping 
direction, and 

the wiping direction of said wiping member 
coincides with a direction along with the prede- 
termined direction. 

71. The method according to claim 1, characterized in 
that wiping with the wiping member is performed 
every time N (N is an integer not less than 1) color 
filters are manufactured. 

72. The method according to claim 1 , characterized in 
that wiping with the wiping member is performed by 
moving the wiping member in the predetermined 
direction and in a direction opposite to the predeter- 
mined direction. 

73. The method according to daim 1 , characterized in 
that wiping with the wiping member is performed by 
moving the wiping member in the predetermined 
direction. 

74. The method according to daim 71, further charac- 
terized by comprising the step of switching first wip- 
ing operation for performing wiping by moving the 
wiping member in the predetermined direction and 
second wiping operation for performing wiping by 
moving the wiping member in a direction opposite 
to the predetermined direction every time the N 
color filters are manufactured. 



70. An apparatus for manufacturing a display device 
panel by discharging a medium used for display 
from a head onto a substrate to form display por- 
tions, which extend in a predetermined direction 40 
and are used for display, the head having an orifice 
surface in which orifices for discharging the medium 
used for display are formed and a predetermined 
material covering at least peripheral portions of the 
orifices, characterized by comprising: 45 

adjusting means for adjusting an angle of the 
head with respect to the predetermined direc- 
tion to match an interval between the two dis- 
play portions formed by the same material to so 
an interval between two orifices, of a plurality of 
orifices of the head, which are used, in a direc- 
tion perpendicular to the predetermined direc- 
tion; 

a wiping member for wiping the orifice sur- 55 
faces; and 

wiping means for performing control to wipe the 
orifice surfaces with said wiping member while 



75. The method according to daim 74, further charac- 
terized by comprising the step of switching the wip- 
ing operations to alternately perform the first and 
second wiping operations. 

76. The method according to claim 1 , further character- 
ized by comprising the step of switching wiping 
directions of the wiping member such that the 
number of times of first wiping operation for per- 
forming wiping by moving the wiping member in the 
predetermined direction becomes substantially 
equal to the number of times of second wiping oper- 
ation for performing wiping by moving the wiping 
member in a direction opposite to the predeter- 
mined direction. 
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